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Phantom view of a Hoover cleaner. Typi- 
cal of the high development of modern 
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© built-in light, vertical motor and fan, 
belt-driven agitator, and wheel adjust- 
ment for cleaning conditions. 


MACHINE DESIGN—December, 1948 





CONTENTS 


December, 1948 


Rocket Motors—practical design problems and their solution 
By George P. Sutton 


Scanning the Field for Ideas 


Locked-Train Gearing 
By R. L. Benford 


Production Processes—Part XXXIX—Seam Welding 
By Roger W. Bolz 


Superprecision Ball Bearings—Part Il—Selection for Accuracy and Speed 
By Thomas E. Rounds 


Controlled Braking—of motor-driven machines 
By F. D. Snyder 


Selecting Protective Finishes for Springs 
By Ronald F. Pond 


Selecting Engineering Personnel 
By T. W. Prior 


Designating Surface Roughness—with aid of geometric standards 
By Clayton R. Lewis and Arthur F. Underwood 


Rotating Disks at High Temperature 
By W. Leopold 


Metal Joining with Paste Type Fusion Alloys 
By D. C. Dilley 


Standardization Aids Design (Editorial) 


Hydraulic Standards for Industrial Equipment (Data Sheet) 


Itemized Index 
ane 3.0.09 45 
Designs of the Month 

Applications of engineering parts, mcterials and processes 
New Parts and Materials 

Engineering Dept. Equipment 

Men of Machines 

Noteworthy Patents 


Assets to a Bookcase 

Meetings and Expositions 
Business and Sales Briefs 
New Machines ......... 


Helpful Literature 
Annual Index of Editorial Contents 


tes and possessions 
le copies, $1 ther 


»r Act of June $ 


Countries One 


Acceptance un 


Vol. 20—No. 12 


ear, $15. Copyright !9 
Authorized July 20, 1 





101 


106 


110 


115 


122 


125 


128 


133 


137 


141 


146 


149 


155 


98 
150 
154 
164 
176 
178 
182 
186 
197 
198 
210 
271 








ATTACHMENT SCREW 


WASHER 
































\" ~20 
THREAD RIVNUT—> 


\ 


New ', RIVNUT solves tough fastening 
problem—replaces three parts 


AIR 


16 GAUGE 
SHEET STEEL 


Designers of a new bus engine came up agains 


a tough fastening problem in providing a¥ 


air vent between two steel sheets of the engin. 
housing. Because it was a semi-blind fastening 
job, the use of conventional bolts, nuts ang 
spacers would slow production. 

They found the answer in spacer-head Rivanuts, 
The 4%” steel Rivnut was inserted in the 16 
gauge sheet steel and upset with power tool 
by one man, working from one side. The ip. 
creased Rivnut head served as a spacer for the 
second steel sheet, which was firmly anchored 
by an attachment screw, threaded into the 
Rivnut. 


The %4"-20 thread Rivnut provided extn§ 


strength, improved the design and cut costs, 
If you're faced with a fastening problem, why 
not call in a Rivnut engineer? Write the B. F. 
Goodrich Company, Dept. MD-128, Akron, 0, 
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Rivnut serves both as blind 
rivet and nut plate, makes 
possible multiple fastening. 





EF 
*Figures given for aluminum. Loads for brass and steel Rivnuts about double, 








Rivnuts can be installed after 
finish, such as paint or porce- 
lain, is applied. . 


B.E Goodrich 


RIVNUTS 


It’s a rivet—It’s a nutplate 








_ fastening = 

= ? Special Rivnuts with splined Firm grip of upset Rivnut on Even in thin materials, Rivnuts 

= problem © shafts or key (above) supply material, plus special closed provide a secure nut plate with = 

= needed torque resistance. end, gives tight seal. eight clean threads. 
ATTACHMENT? FINISH? LOADS? 





Typical Rivnut thread strength: 
6-32—784 Ibs.; 8-32—1101 
Ibs.; 10-32—1220 Ibs.* 





GET YOUR COPY OF 
NEW RIVNUT DATA BOOK 


Just off the press! New edition 
tells how to install Rivnuts. In- 
cludes facts on new heading tools, 
test data. Gives types, sizes and 
grip ranges. For your free copy, 
write to the B. F. Goodrich Com- 
pany, Dept. MD-128, Akron, O. 
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RIVNUTS 
lick 
them all! 
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Yiemized Yndex 


Classified for convenience when studying specific design problems 


, Design and Calculations 


Air-jet edge positioner, Edit. 106 

Bearings, adjustable sleeve, Edit. 108 

Braking, controlled, Edit. 125-127 

Brazing, designing for, Edit. 146-148 

Damper vibration, Edit. 106 

Fastener, wire, Edit. 109 

Hydraulic standards (Data Sheet), 
Edit. 155-163 

Locked-train gearing, Edit. 110-114 

Seam welding, Edit. 115-121 

Springs, protective finishes for, Edit. 
128-132, 194-196 

Superprecision ball bearings, Edit. 
122-124 

Surface finishes (roughness), 
137-140 

Rocket motors, Edit. 101-105 

Rotating disks at high temperatures, 
Edit. 141-145 

Welding process, shielded, Edit. 107 


Edit. 


Engineering Department 


Equipment, Edit. 176; Adv. 171 

Instruments, Edit. 176 

Management, Edit. 133-136 

Supplies, Adv. 35, 215, 255, 274, 281, 
289 


Testing equipment, Edit. 176 


Finishes 


Enamel, Edit. 164, 170 
Protective, Edit. 128-132, 170, 194-196 


Materials 


Adhesives, Edit. 174 

Aluminum alloys, Adv. 48 

Babbitt, Adv. 268 

Beryllium alloys, Adv 283 

Brass, Adv. 29, 68 

Bronze, Adv. 274 

Carbides, cemented, Adv. 202, 210 

Copper alloys, Adv. 67, 206 

Felt, Adv. 242 

Glass cloth, Adv. 237 

Laminated metals, Adv. 94 

Magnesium alloys, Edit. 154; Adv. 59 

Magnetic, Adv. 75 

Molybdenum alloys, Adv. 216 

Nickel alloys, Adv. 53 

Rubber and synthetics, Edit. 166; 
Adv. 49, 74 

Sandwich, Adv. 93 

Steel, Adv. 99 

Steel, stainless, Adv. 23, 246 


Parts 
Bearings: 


Ball, Edit. 122-124; Adv. 6, 11, 64, 
198, 212, 234, 254, 258, 275 


Roller, Adv. 14, 86, 203, 238, back 
cover 
Sleeve, Edit. 108; Adv. 169, 211, 
240, 273, 288, 299 
Bellows, Adv. 270 
Belts, Edit. 167; Adv. 26, 40, Sz, 287 
Belt Tensioners, Adv. 262 
Brakes, Edit. 125-127, 167 
Brushes, carbon, Adv. 249, 276 
Bushings, Edit. 167; Adv. 290 
Carbon parts, Adv. 72 
Castings: 
Centrifugal, Adv. 200 
Die, Adv, 22 
Investment, Adv. 55 
Permanent mold, Adv. 78 
Sand, Adv. 28, 63, 97, 208, 252, 293 
Chains, roller, Edit. 164; Adv. 9, 76, 
77, 79, 264 
——— Adv. 13, 65, 251, 257, 279, 
5 
Collars, Adv. 293 
Controls (see Electric Controls) 
Conveyors, Adv. 281 
Counters, Adv. 253, 276 
Couplings, Edit. 167; Adv. 209, 291 
a accessories, Adv. 217, 218, 
Electric controls: 
Control assemblies, Edit. 150; Adv. 
51, 56 
Recorders, Edit. 165 
— Edit. 125-127; Adv. 20, 
61 
Relays, Edit. 174; Adv. 69, 196 
Roller Chain, Adv. 91 
Starters, Edit. 164, 170, 172; Adv. 
187, 197 
Switches, Edit. 165, 167, 172, 174; 
Adv. inside front cover, 57, 90, 
229, 230, 284, 286 
Thermostats, Adv. 267 
Timers, Adv. 214 
Transformers, Adv. 278 
Voltage regulators, Edit. 168 
Electric motors, Edit. 168, 170, 172; 
Adv. 16, 17, 24, 27, 33, 36, 37, 
52, 100, 179, 182, 243, 265, 282, 
288, 292, 299, 301, inside back 
cover 
Engines, Edit. 174; Adv. 279, 280, 285 
Fans, Edit. 166 


Fastenings: 
Blind, Adv. 4 
Locking, Edit. 109; Adv. 1, 84, 85, 
87, 190, 227, 278 
Nuts, bolts, screws, Adv. 39, 41, 
46, 96, 175, 177, 236, 266, 293, 
304 
Rivets Adv. 274 
Feeders, Edit. 166 
Filters, Edit. 165, 166 
Fittings, Edit. 168; Adv. 25, 54 
Forgings, Adv. 216, 294 
Gages, pressure, etc., Adv. 195 
Gears, Edit. 110-114; Adv. 5, 21, 81, 
136, 213, 214, 280, 283, 284, 286 
Heat exchangers, Adv. 71 


Hose (see Tubing) 
Hydraulic and pneumatic equipment: 
Controls, Edit. 150; Adv. 269, 277 
Cylinders, Edit. 167; Adv. 89, 182, 
184, 291 

Pumps, Adv. 58, 88, 204, 235, 241 

Systems, Edit. 106, 154; Adv. 9, 44, 
155-163, 294 

Valves, Edit. 170; Adv. 182, 185, 
201, 244, 282, 286, 289 

Insulation, Adv. 30 

Joints, Edit. 165; Adv. 62, 283 

Lubrication and equipment, Adv. 173, 

184, 233 

Machined parts, Adv. 218 

Magnetos, Adv. 61 

Motors (see Electric motors) 

Mountings, rubber, Adv. 19, 189, 228 

Piping and equipment, Edit. 60 

Plastic parts, Adv. 277 

Pneumatic equipment (see Hydraulic 
and pneumatic) 

Powder-metal parts, Adv. 12, 275 

Pumps (see also Hydraulic and Pneu- 

matic) Adv. 276, 288, 296 

Rings, retaining, Edit. 172; Adv. 47, 

248 


Rubber and synthetic parts, Adv. 38 

Seals, packings, gaskets, Edit. 164, 
166; Adv. 2, 32, 73, 83, 181, 182, 
205, 231, 250, 256, 296 

Shafts, flexible, Adv. 285, 290 

Sheet-metal parts, Adv. 279, 284 

Silicones, Adv. 184 

Speed reducers, Edit. 164, 172; Adv. 
42, 80, 95, 291, 296 

Springs, Edit. 128-132, 194-196; Adv. 
18, 186, 192, 287 

Stampings, Adv. 10 

Thermometers, Adv. 287 

Transmissions, variable speed, Edit. 
168; Adv. 45, 183, 193, 194, 289, 
293 

Tubing: 

Flexible, Adv. 34, 82, 191 
Metallic, Adv. 70, 232, 245, 259, 

299 

Turbines, Edit. 165 

Universal joints, Adv. 278, 280 

Valves (see also Hydraulic and pneu- 
matic) Adv. 66 

Weldments and equipment, Edit. 107, 
115-121; Adv. 43, 50 

Wheels and casters, Adv. 281 

Wire and wire products, Adv. 188 


Production 


Balancing, Adv. 15, 292 
Brazing, Edit. 146-148 
Contour Forming, Edit. 154 
Grinding, Adv. 239, 247 
Hardening, Adv. 277 
Machines, special, 
199, 207 

Measuring, Edit. 153 
Testing and equipment, Adv. 5 


Edit. 153; Adv. 


MACHINE DESIGN Is indexed in Industrial Arts Index and Engineering Index Service, both available in libraries generally. 


MACHINE DEsIGN—December, 1948 
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UNMOUNTED BALL 
AND ROLLER BEARING 
3 UNITS 
















For Efficiency... and Long Life... 
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ROLLER CHAIN 


Performance on every type of equipment and in every industry 
proves the high quality of Link-Belt Silverlink Roller Chain, 
incorporating the “know-how” of the world’s leading producer 
of chain. Great strength in relation to weight, stamina to 
withstand shock loads, and smooth, positive, flexible operation 
are reasons for choosing Link-Belt Silverlink for the widest 
variety of conveying and power transmission functions. 

It assures positive application of power which means perfect 
timing and coordination of machine operations. Shafts in any 
number, in any arrangement, can be given either direction of 
rotation, on long or short centers. 

From the smallest size to the largest, it is a precision product. 
Furnished to manufacturers’ (A.S.A.) standard sizes in single 
and multiple widths, to meet all requirements. 

Let Link-Belt chain specialists aid you in applying Link-Belt 
Silverlink, where efficiency and long life count, for power trans- 
mission or conveying. 


LINK-BELT COMPANY 


Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, 
San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. 
Offices, Factory Branch Stores and Distributors in Principal Cities. 


BELT 





Chicago 9, Minneapolis 5, 





Power Transmission Machinery 
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Light metal castings get the green light right 
down the line in the bus building industry. 
Lighter ‘insides’ that combine ruggedness and 
strength, make for smoother and easier per- 
formance for these tools of modern transport. 


Since the bus industry was in short pants, 
Wellman has supplied them with an unlimited 
variety of castings in magnesium, aluminum 
and bronze. Let us give you the benefit of our 





























/ Typical Example of 


WELLMAN LEADERSHIP 


in Light Metal Castings 
- BUS INDUSTRY 

































36 years of know-how in the light metals field. 
Our three plants are equipped to handie any 
job from blue print stage to production. 


Wellman's X-Ray inspection assures quality 
castings, and your job will be under complete 
laboratory control from the time we take over. 


We'll be glad to look over your blue prints or 
have our representative call on you. 


Wellman means Well-Cast. 
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2547; EAST 93rd STREET * 


BRONZE & ALUMINUM COMPANY 


GENERAL OFFICES: 
CLEVELAND 3, CHIO 














“Jopies 


IFFERENCE between practice and theory, 

according to ‘Boss’ Kettering of General 
Motors, is that in practice one cannot “forget” 
anything, In theory it is possible to convenient- 
ly neglect factors which would cause failure in 
practice, 


SUPER-ALLOY centrifugal casting process, 
developed by Firth-Vickers Stainless Steels Ltd.,, 
of Sheffield, England to meet needs for high- 
atrength, high-temperature service, has been 
licensed to Lebanon Steel Foundry, Metal is 
cast under pressure in centrifugal molds, pro- 
ducing a symmetrical ring of high density with 
excellent atructural properties, 


EXTENDED LIFE for fluorescent lamps, by 
eliminating or greatly reducing the formation 
of discoloration on the lamp tube, is the result 
of developmenta at Sylvania Electric Products 
Inc. Addition of a very small amount of anti- 
mony trioxide to the fluoreacent coating material 
showa a higher efficiency at 6000 hours than 
other lamps after 3000 hours of use, 


CERAMIC COATINGS on molybdenum show 
promise for high-temperature applications, In 
air atmosphere at 1650 F the coated material 
showed no deterioration during a 70-hour teat. 
The coating also provides short-time protection 
at 2600 F, making the material feasible for spe- 
cial high-temperature applications in which pro- 
longed service is not required, 


PETROLEUM DEPOSITS may be discovered 
by a more economical method than formerly. 
Developed by Thomas C, Poulter, the method 
employs a pattern of small, specially shaped 
charges of explosive composition which are de- 
tonated above the ground as contrasted with 
conventional methods of firing a single, large 
charge in a shot hole at various depths beneath 
the surface. 


FIBERGLAS CLOTH is being used as a series 
cutout in Westinghouse lamps. These 30-volt 


lamps operating in scries on 600- 
volt de circuits have glass cloth 
inserted between the terminal 
wires #0 that, when one burng 
out, the momentary 600-volt po- 
tential impressed across the 
wires breaks down the insula- 
tion and fuses the wires, This 
keeps the remaining lamps in service until the 
burned-out lamp is replaced, 


COPPER-BASE alloy, known as Fanstee! 607 
metal and developed by Fanateel Metallurgical 
Corp., is useful for current-carrying parte which 
are subject to bending, fatigue, abrasion, heat 
and impact, When heat treated, the alloy will 
maintain constant spring tersion better than 
common apring materials, 


SEVEN NEW atandard samples for rubber 
compounding are available from the National 
Bureau of Standards, Government specifications 
are now predicated on the use of these samples 
for stress-strain testing of synthetic rubbers. 


BRAZING magnesium is now a satisfactory 
process, according to The Dow Chemical Co, A 
flux must be present with the new method to 
free surfaces from oxide or other films, permit- 
ing capillary flow. 


TWO-TONE electroplating of gold and chro- 
mium by utilizing copper-nickel masks has been 
employed by the Continental Die Casting Corp. 
for producing the hood ornament on 1949 Cad- 
illacs, 


TRACK TESTS have begun on the first gas 
turbine-electric locomotive to be built and op- 
erated in the United States. The 4500-hp loco- 
motive, built by the American Locomotive and 
General Electric companies will be placed in op- 
eration on a demonstration bas!s next spring by 
the Union Pacific Railroad. Present fuel is 
bunker “C” oil but it is hoped that coal may be 
used in future designs. 


PHOTOELECTRIC control is built into new 
GE street lighting units. Designed for use on 
multiple circuits each luminaire is adjustable 
to operate between 1 and 6 foot-candles. Elec- 
tronic unit is housed in a glass hood at top of 
the unit. 
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... practical design prob- 
lems and their solution 


By George P. Sutton 
ery Manel 7 n De velopment 


thy Arne can Aviation In 





IGOROUS operating conditions of rocket motors 
R pose engineering problems which make strin- 
gent demands on the designer. He has to al- 
low for high heat transfer across stressed walls, es- 
| tablish the level of precision of fabrication tolerances, 
provide for high pressures, and keep the weight of 


the unit to a practical minimum. This article illus- 
trates several of these design problems and indicates 
some solutions. Discussion is confined to liquid-pro- 
pellant rocket motors, which can withstand repeated 
and prolonged firing. 

Thrust of a rocket unit is derived from the momen- 
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tum of ejected hot gases. Rocket propellants, i.e., a 
fuel and a liquid oxidizing chemical (called an oxi- 
dizer) are burned at high pressure in a combustion 
chamber and the resulting product gases are accel- 
erated to a high velocity in a supersonic nozzle. 
Flame temperatures are on the order of 5000 F and 
the gas velocities obtained usually exceed one mile per 
second. The theoretical relations which determine the 
design conditions and the required size and shape of 
the rocket motor can be found in various texts, two 
of which are listed at the end of the article. 
PRECISION REQUIREMENTS: Fig. 1 shows the basic 
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Special Rivnuts with splined 
shafts or key (above) supply 
needed torque resistance. 


ne ok 
O° 6a ~ ell 


Firm grip of upset Rivnut on 
material, plus special closed 
end, gives tight seal. 


Less J 


Even in thin materials, Rivnuts 
provide a secure nut plate with 
eight clean threads. 
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ATTACHMENT? 


AQUA’ MULLET 
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Rivnut serves both as blind 
rivet and nut plate, makes 
possible multiple fastening. 
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FINISH? 


| | 
Rivnuts can be installed after 


finish, such as paint or porce- 
lain, is applied. 


*Figures given for aluminum. Loads for brass and steel Rivnuts about double, 


B.E Goodrich 


RIVNUTS 





It’s a. rivet—lIt’s a nutplate 








LOADS? 





Typical Rivnut thread strength: 
6-32—784 Iibs.; 8-32—1101 
Ibs.; 10-32—1220 Ibs.* 








HVULUOUVOUUSAUNS00OLQVDAUCULUULSALLUUAU TODOS 


GET YOUR COPY OF 
NEW RIVNUT DATA BOOK 


Just off the press! New edition 
tells how to install Rivnuts. In- 
cludes facts on new heading tools, 
test data. Gives types, sizes and 
grip ranges. For your free copy, 
write to the B. F. Goodrich Com- 
pany, Dept. MD-128, Akron, O. 





RIVNUTS 
lick 


them all! 
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Finishes 


Enamel, Edit. 164, 170 
Protective, Edit. 128-132, 170, 194-196 


Materials 


Adhesives, Edit. 174 

Aluminum alloys, Adv. 48 

Babbitt, Adv. 268 . 

Beryllium alloys, Adv 283 

Brass, Adv. 29, 68 

Bronze, Adv. 274 

Carbides, cemented, Adv. 202, 210 

Copper alloys, Adv. 67, 206 

Felt, Adv. 242 

Glass cloth, Adv. 237 

Laminated metals, Adv. 94 

Magnesium alloys, Edit. 154; Adv. 59 

Magnetic, Adv. 75 

Molybdenum alloys, Adv. 216 

Nickel alloys, Adv. 53 

Rubber and synthetics, Edit. 166; 
Adv. 49, 74 

Sandwich, Adv. 93 

Steel, Adv. 99 

Steel, stainless, Adv. 23, 246 


Parts 


Bearings : 


Ball, Edit. 122-124; Adv. 6, 11, 64, 


198, 212, 234, 254, 258, 275 
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261 
Relays, Edit. 174; Adv. 69, 196 
Roller Chain, Adv. 91 
Starters, Edit. 164, 170, 172; Adv. 
187, 197 
Switches, Edit. 165, 167, 172, 174; 
Adv. inside front cover, 57, 90, 
229, 230, 284, 286 
anermoscats, Auv. 26: 
Timers, Adv. 214 
Transformers, Adv. 278 
Voltage regulators, Edit. 168 
Electric motors, Edit. 168, 170, 172; 
Adv. 16, 17, 24, 27, 33, 36, 37, 
52, 100, 179, 182, 243, 265, 282, 
288, 292, 299, 301, inside back 
cover 
Engines, Edit. 174; Adv. 279, 280, 285 
Fans, Edit. 166 
Fastenings: 
Blind, Adv. 4 
Locking, Edit. 109; Adv. 1, 84, 85, 
87, 190, 227, 278 
Nuts, bolts, screws, Adv. 39, 41, 
46, 96, 175, 177, 236, 266, 293, 
304 
Rivets Adv. 274 
Feeders, Edit. 166 
Filters, Edit. 165, 166 
Fittings, Edit. 168; Adv. 25, 54 
Forgings, Adv. 216, 294 
Gages, pressure, etc., Adv. 195 
Gears, Edit. 110-114; Adv. 5, 21, 81, 
136, 213, 214, 280, 283, 284, 286 
Heat exchangers, Adv. 71 
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eas Las puss, 

Silicones, Adv. 184 

Speed reducers, Edit. 164, 172; Adv. 
42, 80, 95, 291, 296 

Springs, Edit. 128-132, 194-196; Adv. 
18, 186, 192, 287 

Stampings, Adv. 10 

Thermometers, Adv. 287 

Transmissions, variable speed, Edit. 
168; adv. 45, 183, 192, 194, 289 
293 

Tubing: 

Flexikle, Adv. 34, 82, 191 
Metallic, Adv. 70, 232, 245,” 259, 

299 ° * 

Turbines, Edit. 165 

Universal joints, Adv. 278, 280 

Valves (see also Hydraulic and pneu- 
matic) Adv. 66 

Weldments and equipment, Edit. 107, 
115-121; Adv. 43, 50 

Wheels and casters, Adv. 281 

Wire and wire products, Adv. 188 


Production 


Balancing, Adv. 15, 292 

Brazing, Edit. 146-148 

Contour Forming, Edit. 154 

Grinding, Adv. 239, 247 

Hardening, Adv. 277 

Machines, special, Edit. 153; Adv. 
199, 207 

Measuring, Edit. 153 

Testing and equipment, Adv. 5 
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ROLLER CHAIN 


Performance on every type of equipment and in every industry 
proves the high quality of Link-Belt Silverlink Roller Chain, 
incorporating the “know-how” of the world’s leading producer 
of chain. Great strength in relation to weight, stamina to 
withstand shock loads, and smooth, positive, flexible operation 
are reasons for choosing Link-Belt Silverlink for the widest 
variety of conveying and power transmission functions. 

It assures positive application of power which means perfect 
timing and coordination of machine operations. Shafts in any 
number, in any arrangement, can be given either direction of 
rotation, on long or short centers. 

From the smallest size to the largest, it is a precision product. 
Furnished to manufacturers’ (A.S.A.) standard sizes in single 
and multiple widths, to meet all requirements. 

Let Link-Belt chain specialists aid you in applying Link-Belt 
Silverlink, where efficiency and long life count, for power trans- 
mission or conveying. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, 
San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. 
Offices, Factory Branch Stores and Distributors in Principal Cities. 
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Light metal castings get the green light right 
down the line in the bus building industry. 
Lighter ‘insides’ that combine ruggedness and 
strength, make for smoother and easier per- 
formance for these tools of modern transport. 


Since the bus industry was in short pants, 
Wellman has supplied them with an unlimited 
variety of castings in magnesium, aluminum 
and bronze. Let us give you the benefit of our 
































/ Typical Example of 


WELLMAN LEADERSHIP 


in Light Metal Castings 
BUS INDUSTRY 





























36 years of know-how in the light metals field. 
Our three plants are equipped to handle any 
job from blue print stage to production. 


Wellman's X-Ray inspection assures quality 
castings, and your job will be under complete 
laboratory control from the time we take over. 


We'll be glad to look over your blue prints or 
have our representative call on you. 


Wellman means Well-Cast. 
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IFFERENCE between practice and theory, 

according to “Boss” Kettering of General 
Motors, is that in practice one cannot “forget” 
anything. In theory it is possible to convenient- 
ly neglect factors which would cause failure in 
practice. 


SUPER-ALLOY centrifugal casting process, 
developed by Firth-Vickers Stainless Steels Ltd., 
of Sheffield, England to meet needs for high- 
strength, high-temperature service, has been 
licensed to Lebanon Steel Foundry. Metal is 
cast under pressure in centrifugal molds, pro- 
ducing a symmetrical ring of high density with 
excellent structural properties. 


EXTENDED LIFE for fluorescent lamps, by 
eliminating or greatly reducing the formation 
of discoloration on the lamp tube, is the result 
of developments at Sylvania Electric Products 
Inc. Addition of a very small amount of anti- 
mony trioxide to the fluorescent coating material 
shows a higher efficiency at 6000 hours than 
other lamps after 3000 hours of use. 


CERAMIC COATINGS on molybdenum show 
promise for high-temperature applications. In 
air atmosphere at 1650 F the coated material 
showed no deterioration during a 70-hour test. 
The coating also provides short-time protection 
at 2600 F, making the material feasible for spe- 
cial high-temperature applications in which pro- 
longed service is not required. 


PETROLEUM DEPOSITS may be discovered 
by a more economical method than formerly. 
Developed by Thomas C. Poulter, the method 
employs a pattern of small, specially shaped 
charges of explosive composition which are de- 
tonated above the ground as contrasted with 
conventional methods of firing a single, large 
charge in a shot hole at various depths beneath 
the surface. 


FIBERGLAS CLOTH is being used as a series 
cutout in Westinghcuse lamps. These 30-volt 


lamps operating in scries on 600- 
volt de circuits have glass cloth 
inserted between the terminal 
wires so that, when one burns 
out, the momentary 600-volt po- 
tential impressed across. the 
wires breaks down the insula- 
tion and fuses the wires. This 
keeps the remaining lamps in service until the 
burned-out lamp is replaced. 


COPPER-BASE alloy, known as Fansteel 607 
metal and developed by Fansteel Metallurgical 
Corp., is useful for current-carrying parts which 
are subject to bending, fatigue, abrasion, heat 
and impact. When heat treated, the alloy will 
maintain constant spring tersion better than 
common spring materials. 


SEVEN NEW standard samples for rubber 
compounding are available from the National 
Bureau of Standards. Government specifications 
are now predicated on the use of these samples 
for stress-strain testing of synthetic rubbers. 


BRAZING magnesium is now a satisfactory 
process, according to The Dow Chemical Co. A 
flux must be present with the new method to 
free surfaces from oxide or other films, permit- 
ing capillary flow. 


TWO-TONE electroplating of gold and chro- 
mium by utilizing copper-nickel masks has been 
employed by the Continental Die Casting Corp. 
for producing the hood ornament on 1949 Cad- 
illacs. 


TRACK TESTS have begun on the first gas 
turbine-electric locomotive to be built and op- 
erated in the United States. The 4500-hp loco- 
motive, built by the American Locomotive and 
General Electric companies will be placed in op- 
eration on a demonstration basis next spring by 
the Union Pacific Railroad. Present fuel is 
bunker “C” oil but it is hoped that coal may be 
used in future designs. 


PHOTOELECTRIC control is built into new 
GE street lighting units. Designed for use on 
multiple circuits each luminaire is adjustable 
to operate between 1 and 6 foot-candles. Elec- 
tronic unit is housed in a glass hood at top of 
the unit. 
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Motor 


... practical design prob- 
lems and their solution 


By George P. Sutton 


Supervisor, Propulsion Development 
North American Aviation. Inc 


Los Angeles 


IGOROUS operating conditions of rocket motors 
pose engineering problems which make strin- 
gent demands on the designer. He has to al- 
low for high heat transfer across stressed walls, es- 
tablish the level of precision of fabrication tolerances, 
Provide for high pressures, and keep the weight of 


the unit to a practical minimum. This article illus- 
trates several of these design problems and indicates 


Some solutions. Discussion is confined to liquid-pro- 
Pellant rocket motors, which can withstand repeated 
and prolonged firing. 

Thrust of a rocket unit is derived from the momen- 
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tum of ejected hot gases. Rocket propellants, i.e., a 
fuel and a liquid oxidizing chemical (called an oxi- 
dizer) are burned at high pressure in a combustion 
chamber and the resulting product gases are accel- 
erated to a high velocity in a supersonic nozzle. 
Flame temperatures are on the order of 5000 F and 
the gas velocities obtained usually exceed one mile per 
second. The theoretical relations which determine the 
design conditions and the required size and shape of 
the rocket motor can be found in various texts, two 
of which are listed at the end of the article. 
PRECISION REQUIREMENTS: Fig. 1 shows the basic 
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Fig. 1—Basic components of a 1500-pound thrust liquid- high 
propellant rocket motor , 
design the fuel and the oxidizing agent have to ky (2 
injected through holes, the center lines of which in} aC 
components which make up a liquid propellant rocket tersect within a few thousandths of an inch. Fabri} ™ “ 
motor. Even though it has no moving parts, a liquid _—_ cation of inclined holes with accurately intersecting} @"* 
propellant rocket motor is a piece of high precision centerlines requires special production and inspectin} Ve ! 
equipment. The intense heat transfer and the re- equipment. It has been established that the per than 
quirements of accurate thrust and high efficiency formance drops some 10 per cent if the streams inter) Heat 

impose severe fabrication tolerances on the rocket sect only partially (with the centerlines of the holes 

motor. The following have to be held to close tol- less than the stream diameter apart) and as much as | 

erances, in part to insure interchangeability of in- 50 per cent if the streams miss entirely. The injec Fig. 2 

dividual rocket motors, and in part to prevent a mal- tion holes usually act as orifices to control the propel 
functioning of the unit; Nozzle throat area, the noz- lant flows and therefore the ratio of the fuel to th{~—— 


zle divergent cone alignment, the injection pattern, 
the cooling flow, and the surface roughness. 

Nozzle Throat Size and Cone Alignment: Rocket 
motors for propelling projectiles, missiles and air- 
planes must have an accurately predictable thrust di- 
rection and magnitude. Thrust is approximately pro- 
portional to the throat area. As an indication of how 
the throat area controls the magnitude of the rocket 
thrust, a variation of 0.001-in. in throat diameter of 
a motor having 300-lb thrust capacity changes the 
thrust by approximately one pound. If the direction 
of thrust is not accurately aligned with the center of 
gravity of a freely flying and uncontrolled body, then 
its trajectory cannot be predetermined. For a pro- 
jectile, for instance, the range and target hitting ac- 
curacy depend on this alignment. The fabrication 
requires aligning of the axis of a metal cone with the 
rocket motor assembly (frequently within one or two 
seconds of arc) and then aligning the rocket unit 
with the missile. 

Injection Pattern: Combustion efficiency is known 
to be a function of injector design. Any manufactur- 
ing deviations from the injection design will cause 
appreciable differences in performance. One favorite 
injection pattern uses the impingement of a fuel 
stream against the oxidizer stream as a means of 
atomizing and mixing the propellants, Fig. 1. In this 
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oxidizer. It is not uncommon to hold these orifices 
to a total tolerance of 0.0005-in. in diameter. 





Propellant Used for Cooling 







Coolant Flow: One of the propellants, either the 
fuel or the oxidizer, is circulated through the cooling jw 
jacket before injection. Proper absorption of trails 
ferred heat by coolant, which is circulated throug! Y 
the regenerative cooling jacket, is necessary to keepp(Gi 
the walls at a sufficiently low temperature to provided prom 
structural strength. Heat transfer rates are extreme f’ 95 s 
ly high and critical in rocket motors, and if the cod 
ant velocity at any one place in the jacket is lowe Y 
than the safe design value a breakdown of the hedl LI 
transfer and a melting of the wall will occur. Hen #9 io m 
if the cooling jacket flow cross section is larger tha 
the design value, the flow velocity will be lower atl 
the chances for burn out will be increased. Fabrité 77 
tion tolerances on the cooling jacket have to be dé 
signed accordingly. This requires close tolerances Sf sptte 
the internal diameter of the outer wall and on tit 
spacers and the outside diameter of the inner 
Allowance has to be made for the thermal expansilf7 VAY 
of the inner wall and the elastic deformations of bot 


walls to determine the dimensions of the actual jack} ; 
passages when the motor is operating. 
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Surface Condition: The surface of the internal 
rocket wall has to be clean and uniform in roughness. 
In general, a sandblasted surface is just as good for 
heat transfer as one which is polished or finish ma- 
chined. However, it is important that the surface be 
free of local protrusions or dips, such as welds, holes, 
scale, chips, etc. These discontinuities disturb the 
poundary layer and cause a locally high heat trans- 
fer rate resulting in failure of the wall. 

To avoid these protrusions in welded assemblies, 
it is necessary not only to grind off the excess weld 
but also to match the mating pieces very accurately 
before welding to obviate a sudden step, Fig. 2. The 
most critical regions for these disturbances are those 
of high gas velocity, namely the divergent, throat 
and convergent sections of the nozzle, and the cham- 
ber walls immediately upstream of the nozzle. Near 
the injector the gas velocities are low and the dis- 
turbance is not as significant. 


Heat Flow Intensity Creates Problems 


EFFECTS OF HEAT TRANSFER: Heat transfer across 
the inner wall of rocket motors is extraordinarily 
high, because the burning gases are really hot 
(around 5000 F') and because the gas velocities (500 
to 5000 ft per sec) are very much higher than those 
in conventional combustion equipment. The heat 


transfer rates in rocket motors measure from one to 


five Btu per sq in. per sec, which is 100 times larger 
than those of conventional combustion equipment. 
Heat transmission is most intense in the nozzle throat 


Fig. 2—Examples of good and poor surface condition and 
welding of rocket motor inner wall 




















and the nozzle convergent region, as can be seen from 
the schematic diagram of Fig. 3. This is the cause 
for a number of effects on the rocket motor wall such 
as: 


1. Thermal expansion of all components 

2. Weakening of the wall material with high tem- 
perature 

3. Thermal stresses in addition to the stresses im- 
posed on the wall by chamber pressure and cool- 
ing jacket pressure 


Thermal Expansion: The inner walls expand axial- 
ly and radially since they are heated by hot gases. 
The German V-2 motor, for example, expanded ap- 
proximately 14-inch axially and 3/16-inch radially. 
Provision for axial expansion is usually made in the 
form of simple expansion joints, such as the bead in 
Fig. 1. Expansion. joints to take radial deformations 
are generally not provided, since they are too compli- 
cated and too heavy to be reliable. Radial expansion, 
therefore, contributes to higher internal stresses. Be- 
cause of high wall temperature (500 to 1800 F) the 
physical strength of the wall material is less than the 
strength at room temperature. The inside surface is 
the hottest and a temperature gradient is established 
across the wall. 

Stresses in Rocket Motor Walls: The loads im- 


Fig. 3—Typical heat transfer and pressure distribution 
along the length of a rocket motor 
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Fig. 4—Burned out portion of cooled chamber on rocket 
motor. Failure was caused by poor weld between inner 
wall and boss. Hot gases burned through both walls 
posed on the inner wall of the rocket are: 
1. Gas pressure in the chamber or the nozzle 
2. External pressure in the cooling jacket 
3. Axial loads, (e. g., thrust or pressures acting on 
surfaces normal to the motor axis sedated Fig. ¢ 
: . : V 
° a4 - oo ee Fig. 5—Inner wall of nozzle with machined helix for con. 
5. Internal loads imposed by thermal deformation trolling flow of the coolant 
6. Transient pressure surges during starting or these 
stopping. stren; 
iform wall temperature with low | not e 
Difference between the internal and external Pp api ae ee Ke a pe Mi of distortion. It } lumi 
sures (items 1 and 2) gives a re stress - reduces the tendency to produce local hot spots. but 1 
the wall and therefore a considerable buckling and High yield and ultimate strength at elevated ten- melt 
collapsing tendency. Motor failures attributed to peratures to make a light-weight construction feas-} @ nur 
buckling “ the te il are es This buckling penn ible. Rocket motors are airborne equipment and f lent : 
dency is highest in the divergent nozzle section, Fig. weight is therefore at a premium. tivity 
3. Items 3 and 4 give stresses which are relatively 7 ° t fail f the | Sivins 
small and can therefore frequently be neglected. High melting rome une ees Sees o Alt 
material if local overheating does occur. ie 
Thermal Stresses Cause Distortion Simple fabrication method, an importapt require} | 
ment, often overlooked. This includes such proper: exam) 
Thermal stresses will be proportional to the tem- ties as ease of forming, weldability, and machinabil- of sts 
perature differential across the wall, and depend on ity of the material. the re 
the properties of the wall material. These stresses Good resistance to heat shock, to allow a suddel} gyo, 
are a maximum at the hotter, inner surface (compres- application of heat during starting. Although mos} youjg 
sion) and at the relatively cooler, outer surface (ten- metals are satisfactory in this respect, many ceramlt | » oto, 
sion) and a minimum in the center of the wall. Their materials will crack when used as a rocket motor heavy 
magnitudes frequently exceed the yield, causing a per- liner. A ¢ 
manent deformation. The inside surface, being hot- Resistance to erosion and to chemical attack by hot | consis 
test, will yield first and cause a permanent deforma- combustion gases. Most rocket combustion gases pro } on thy 
tion and residual stresses in the wall. This com- duce an oxidizing atmosphere and the chemical ac } alloy. 
pression yielding is the reason for the peculiar shrink- tivity at elevated temperatures is greatly accelerated ings ¢ 
age phenomenon encountered in rocket motors; their over that at room temperature. Once a metal is 10 | favors 
internal diameter (notably in the throat region) di- cally melted, the combined effect of chemical oxida- ies 
minishes slightly with each successive operation ‘and tion and high velocity gases acts like a blow torch ieetho 
the cooling passage is frequently distorted. Trans- and very quickly burns a large hole into the motor carts 
ient surges in the chamber or cooling jacket depend _— wall. Fig. 4 shows a motor and injector which failed] | 4 
largely on the injection design and the starting and in this manner, because of a faulty weld. fabric 
stopping procedure. They require the use of appro- Low coefficient of thermal expansion to minimiz } gine 
priate load factors on the pressures acting on the the design problems associated with the expansion of The n 
inner wall shown in Fig. 3. heated parts. cated. 
SELECTION OF WALL MATERIAL: A material for the Resistance to vibration, since the combustion prot} was n 
inner wall of a cooled, liquid propellant rocket motor ess in a rocket motor is usually accompanied by V' | shown 
should have the following desirable properties: brations covering a wide range of frequencies atl] by we 
High thermal conductivity to permit the ready amplitudes. Fig. 1 
transfer of heat to the cooling fluid and to allow a Unfortunately, no known material possesses all f sizeq 
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Fig. 6—Typical machined rocket motor disassembled. No 
welds are used, all parts being bolted together 


these characteristics. High thermal conductivity, high 
strength and high melting temperature usually are 
not encountered in the same material. For example, 
aluminum and copper have high thermal conductivity, 
but lack high strength at elevated temperature and 
melt readily. On the other hand, stainless steel and 
a number of special turbine blade alloys have excel- 
lent strength at 1000 to 1800 F, but their conduc- 


tivity is usually less than one third that of aluminum, ° 


giving rise to high surface temperatures. 

Although copper, aluminum, stainless, alloy and 
low carbon steels have been used with success, each 
present some limitations in application. It is, for 
example, impossible to construct a very large motor 
of stainless steel with eonventional designs, because 
the required heavy wall thickness would not only in- 
duce excessive thermal stresses in the walls, but 
would make local melting highly probable. . Copper 
motors, for instance, are almost always extremely 
heavy. 

A desirable wall material would be a combination 
consisting of a coating of high temperature material 
on the gas side, on top of a base of a steel or copper 
alloy. Research on the application of ceramic coat- 
ings or on sandwich construction might give such a 
favorable combination. 


FABRICATION METHOD: One common fabrication 
method is to machine chamber, nozzle and injector 
parts from bar stock, blocks, pipes, or plates. This 
method gives accurate parts and is preferred for the 
fabrication of small motors up to 6 or 10 inches in 
diameter, but is not too practical for large motors. 
The machine set-ups can become relatively compli- 
tated as exemplified by the spiral guide spacer, which 
Was machined onto the diverging-converging nozzle 
shown in Fig. 5. The individual pieces are then joined 
by welding or flanges. The rocket motor shown in 
Fig. 1 is fabricated in this manner. For medium 
sized and large motors rough forgings and, occa- 
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sionally, castings are used; these are then machined 
to finish dimensions, Fig. 6. 

Use of large castings has not been favored gen- 
erally for rocket motor construction, because the re- 
quired section thicknesses are usually thinner than 
those dictated by good’. casting practice and because 
the properties of cast, materials are frequently in- 
ferior to those of similar wrought materials. The 
use of a cast injector, in one instance, became impos- 
sible because of porosity between the fuel and the 
oxidizer passages. 


Formed and Machined Parts Combined 


Formed sheet metal and plate offer a satisfactory 
method of fabricating large motors which is light 
and simple. The accurate shaping of nozzle and 
chamber components with double eurvature presents 
many headaches, particularly the forming of heavy 
gage sheets, e.g., 14-inch thick, to a predetermined 
cooling passage curve within a small deviation from 
the intended line. A combination of formed and ma- 
chined parts is in common usage. 

Welding requirements of rocket motors are severe. 
Only good welds, which are pressure tight, strong, 
have a smooth contour, and can take heat shock and 
deformation can be tolerated. Inclusions or cavities 
in the weld obstruct the flow of heat and cause hot 
spots; weld cracks usually open up under vibration 
and thermal distortion. Importance of these high 
quality welds might be illustrated by the fact that 
during World War II the Germans would select a 
good welder, give him a special instruction course, 
subject him to examinations and make him produce 
satisfactory samples before letting him weld on the 
V-2 rocket motors. In addition, all welds were pres- 
sure-tested and X-rayed. 

REFERENCES 
G. P. Sutton—Rocket Propulsion Elements, John Wiley & Sons, Inc., 
New York, 1949. 


M. J. Zucrow—Principles of Jet Propulsion, John Wiley & Sons, Inc., 
New York, 1948. 
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KiPcE position of sheet being proc. 

essed over rolls can be controlled with- 
in limits as narrow as plus or minus 0.06- 
inch with the air-jet control illustrated at 
left. Any process in which coating, coiling 
or an endless belt conveyor is used may be 
controlled by this device designed by Ask- 
ania Regulator Co. Two air nozzles are 
used to pass a narrow stream of air past 
one edge of the sheet as indicated in the 
schematic drawing left-below. 

Air from one nozzle is received by the 
other, the receiving nozzle being connected 
to the diaphragm of a standard pressure 
regulator. Moving between the nozzles, the 
sheet cuts a certain amount of the air flow 
to give an impulse to the regulator. This 
regulator supplies power to a cylinder which 
changes the position of the sheet on the 
roller either by pivoting the axis of the roller, 
or by moving it from side to side when 
crowned rolls are used. When the sheet 
moves in response to this movement, it cuts 

off more or less of the aif 
flow, changing the impulse 
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movable with 
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on the regulator until a con- 
trol position is reached. 
Position of the air nozzles 
can be changed with a 
handwheel in order t0 
change the desired position 
of the sheet in relation to the 
center of the roll. When the 
air nozzles are moved to one 
side or the other, the sheet 
will follow until the proper 
control impulse is received. 
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Reducing vibration 
in machine tools for precision 
finishing, particularly boring 
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machines such as illustrated 
at right, has been a head- 
ache because vibration 
causes chatter marks on the 
finish. The phenomenon is 
a self-excited vibration in 
contrast to the more common 
forced vibration usually 
found in machinery and is 
particularly troublesome 
with boring bars having a 
high ratio of length to diam- 
eter. 

Frequently such chatter 
con be eliminated by in- 
creasing the damping, i.e., 
the rate at which vibratory 
energy is dissipated from a 
boring bar. An effective 
damper consisting of a cyl- 
indrical weight fitted loosely 
into the end of a bar is 
shown, right-center, dia- 
grammatically. In this damp- 
er it is essential that the 
clearance space around the 
weight contains the proper 
damping fluid, usually air, and that the diametral 
clearance and mass of weight be suitable for the 
dimensions of the quill. With the proper propor- 
tions, vibrations die out rapidly as evidenced in the 
“before and after’ damping oscillographic records 
shown, right-below, resulting from research and de- 
velopment at the Heald Machine Co. 

Quills have been made to bore satisfactorily with 
length to diameter ratios of 8:1. Damping effec- 
tiveness, however, decreases with extreme bar 
length due to lower frequency vibrations and con- 
sequent inability of the weight and damping fluid 
to absorb or dissipate the slow vibrations. 

Operation of this damper is simple. Quill vibra- 
tion will displace air from one side of the clearance 
space to the other around the weight which tends 
fo remain at rest because of inertia. This displaced 
air in the course of its flow from one side to the 
other dissipates energy by virtue of its viscosity, 
causing vibrations to die out rapidly. If the coup- 
ling between the inertia weight and the quill is too 
strong, the weight will move with the quill and 
lluid will not be displaced from one side to the 
other. If coupling is weak, fluid flows too freely. 


Gas-shielded, metal-arc, manual method of 
welding has been developed for joining heavy sec- 
tions of aluminum and aluminum alloys. In this 
method, developed by Air Reduction Laboratories, 
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the metals being welded are shielded from the air 


by argon gas. Engineering problems and the de- 
velopment of equipment have involved new con- 
cepts of current density, gas shielding and filler- 
wire feed speeds. Mechanical properties of alumi- 
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Wire consumable tungsten elec 
Flexible trode, is fed through the bar 
steel hose rel of the welding gun 
shown in sectioned view at 
Control cable left. Power is supplied from 
a standard d-c welding gen- 
erator shown in the sche 
maiic diagram, left-center, 
of the welding method. Com- 
ponent parts for the equip- 
ment, left-below, are the 


Jog button 








welding gun, argon hose, 
concentric with which is the 








Control circuit ground 
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metallic tube for conveying 
the welding wire, a three- 
conductor control cable, 
feed-motor box, control box 


and wire reel. 


ult Flowmeter 
«— Regulotor 


Gas hose and wire con- 
ye" ductor are connected to the 
feed-motor box; the control 
cable also connects to this 
box which contains a gov- 
ernor-controlled motor, 
speed reducer, feed rolls, 
and a solenoid valve. The 
control box, which is con- 
nected by the three-conduc- 
tor control cable to both the 
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gun and the feed-motor box, 
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contains the relays which 
control operation of the wire 
feed. It also houses the transformer for the control circuit. 

Trigger on the gun readies it for welding and the jog 
button feeds wire as may be required when not weld- 
ing. When arc voltage is established the controls op- 
erate to energize the feed motor and deliver filler wire. 
Current densities twelve times those used in ordinary 
arc welding have been successfully employed. With 
such high current densities it become necessary to pro- 
vide high rates of filler metal feed in order to make 
satisfactory welds. Filler wire speeds range from 100 
to 800 inches per minute. The arc obtained may be de- 
scribed as a nonsensitive arc, in that changes in arc 
length result in smaller changes in arc voltage than en- 
countered in normal welding. 


Adjustable sleeve bearing is self aligning and 
also serves as a thrust bearing on Landis Tool Co. pre 
cision grinders. Top of next page shows a bearing in its 
cartridge but with the shaft and adjusting nut 
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moved to show the features of 
the bearing. Graduations on 
the end of the housing are ref- 
erence points for use when set- 
ting up or changing clearance 
of the bearing. The bearings 
are generally set with close 
clearance between the bearing 
and spindle. On some of the 
smaller Landis machines, the 
bearings have a clearance of 
less than 0.001-inch when run- 
ning warm. 

Bearings are spherical type 
and short in length to assure 
alignment regardless of spindle 
deflection or housing distortion. 
A dovetail groove at the split 
section holds an adjustable dovetail pin which both 
retains the bearing against rotation in the hous- 
ing and serves as a clearance stop, opposing the 
Closing action of the cones as shown in the sec- 
tional view at right. Deep radial slots in the bear- 
ing assure that, on takeup, it will remain concen- 
tic. Bearings are steel backed, centrifugally 
poured, babbitt lined with babbitt lined faces for 
thrust bearings. 


Simple locking design for assembling a head 
lo its cylinder is shown in the drawing at right for 
a hydraulic cylinder built by Modernair Corp. The 
head is held in place by a locking wire which is 
fed into place through a hole in the cylinder by 
luming the head one revolution. A groove is cut, 
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half the thickness of the wire, into both the head 
and the cylinder so that when the wire is in posi- 
tion, the head is held securely. 





Locking wire 
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Fig. 1—Typical locked-train, ‘double-reduction gear coupled .to steam 


turbine is shown here on test stand 


ANY advantages can be obtained in some types 
of gear sets by using multiple engagements 
instead of the usual arrangement of a pinion 

and one mating gear. Among the chief benefits of 
multiple-engaged helical gears, Fig. 1, are reserve 
capacity, in-line drive, effective use of space and 
weight, and variety in machinery arrangement. Most 
multiple-engagement gears fit the definition for 
locked-train gears and consideration of several fac- 
tors is important for the successful exploitation of 
such gear sets. While helical gearing is generally 
used, most advantages of locked-train gearing apply 
to all types of gears, such as spur, worm, bevel, etc. 

Locked trains considered here are defined as ar- 
rangements of shafts and gears, with an input shaft 
connected by multiple sets of intermediate shafts 
and gears to the output shaft, the transmitted power 
being divided among the intermediate sets by multi- 
ple-tooth engagements on the input gear and the out- 
put gear. Power is distributed from a single source 
through several branches, and is recombined into a 
sitigle output. 
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. - »- Offers increased torque 
capacity, reduced overall 
size, and variety of drive 
component arrangements 


By R. L. Benford 


Gear Engineering Division 
General Electric Co. 
Lynn, Mass. 






Since the stresses in a gear tooth occur only dur 
ing engagement, the torque capacity of a gear wheel 
or pinion may be multiplied by using multiple er 
gagements. Referring to Fig. 2, it is evident that 
by adding another gear wheel, the output torque of 
the pinion can be doubled without any increase it 
tooth loading, because the pinion can make two dis- 
tinct engagements per revolution. 

Multiple engagement simultaneously puts to work 
more of the teeth on a pinion or gear, and reduces 
the interval when the teeth are “just riding.” The 
idea has its counterpart in many practical and f@ 
miliar arrangements. Two horses can pull twice # 
hard as one; a four-engined bomber or a double: 
headed train can go faster and pull harder than 4 
single engine will allow; a multiple-disk clutch # 
multiple-runner ship’s thrust bearing can multiply 
the capacity of machine components in a compat! 
manner; and a splined shaft with many teeth ha 
several advantages over a shaft with a single key. 

In these examples, when one horse or one engine 
quits, when one clutch disk or one bearing surfatt 


MACHINE DESIGN—December, 18 





fails, 
der 1 
their 
reduc 


is sh 
the it 
tion | 
with 
in th 
powe! 
is the 
gear 
Pla 
ple { 
and } 
pacit} 
shows 
Airpl: 
planet 
thus : 
gear 
Anc 
two i 
a bull 
ment, 
size fi 
into ¢ 
size 2 
Shiy 
power 


Fig. 2- 
torque 





MAacnIn 








e 
1] 


'§ 


ee] 
en 
nat 





fails, there remains a reserve for limping home un- 
der reduced power. With gears designed to run at 
their short-life capacity, as they sometimes are, this 
reduces the hazard of total failure. 

The commonest arrangement of locked-train gears 
is shown in Fig. 3. All gears are in one plane and 
the input and output shafts rotate in the same direc- 
tion and in line. The two intermediate shafts, each 
with its high-speed gear and low-speed pinion, rotate 
in the opposite direction, each transmitting half the 
power from the input shaft to the output shaft. This 
is the basic design of the “twinned” double-reduction 
gear for relatively high ratios of speeds. 

Planetary gears are almost always built with multi- 
ple planets to give a symmetrical planet carrier 
and reduce the overall size by increasing the ca- 
pacity of the sun pinion and ring gear. Fig. 4 
shows a common arrangement using three planets. 
Airplane engine builders often use as many as twenty 
planets between the sun pinion and the ring gear, 
thus reducing the size and weight of the reduction 
gear between the engine and the propeller. 

Another example of twinned gears, this one with 
two idler gears connecting a high-speed pinion and 
a bull gear is shown in Fig. 5. With this arrange- 
ment, the pinion and bull gear could be reduced in 
size for a given capacity and the two idlers fitted 
into convenient spaces, resulting in smaller overall 
size and weight. 

Ship propulsion gears, which have the highest 
power ratings, must drive ships for hundreds of 


fig. 2—Below—By driving two gears from a pinion the 
forque capacity of the pinion can be doubled without in- 
creasing tooth loading 


thousands of miles and withstand severe short- 
period overloads. During World War I, hundreds 
of merchant ships were fitted with reduction gears 
similar to those shown in Fig. 6. This arrangement 
differs principally from that shown in Fig. 3 in that 
the large bull gear is not in line with the high-speed 
pinion and turbine. Other refinements, some of which 
are shown in Fig. 6, will be mentioned later. These 
ships, with their single-turbine locked-train gear 
drives, performed very capably. 

Most large American naval vessels are equipped 
with multiple-turbine double-reduction gears of 
locked-train design. The bearing seats for the inter- 
mediate shafts and high-speed pinions are rigidly sup- 
ported by the sloping members of an A-frame struc- 
ture. With pairs of low-speed pinions meshing on 
each upper side of the bull gear, a very sensible ar- 
rangement of high-pressure turbine, low-pressure tur- 
bine, and condenser results. In fact, this gear design 
has allowed the greatest engine efficiency with the 
least weight and space. Its performance during 
World War II was extremely gratifying. The driving 
pinion with its center on the line between gear cen- 
ters, shown in Fig. 7, has virtually no bearing reac- 
tion because of the balanced forces. With equal load 
distribution to each gear, the bearing supports only 
the pinion weight, a minute percentage of the driving 
forces involved. Thus, smaller journals can be used. 

Some advantages of twinned or locked-train gears 
are common to all arrangements, although a few ap- 
ply only to certain designs, as mentioned previously. 


Multiplied torque capacity for a given pinion 
Reserve capacity in event of partial breakdown 
Concentric and symmetric drive 

Rigid casing support 

Effective utilization of space and weight 
Floating high-speed pinion and low-speed gear 


Gm ge 00 


Fig. 3—Basic design of “twinned” double-reduction gear 
for relatively high ratios of speed. In this design all 
gear axes are in one plane 
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7. Advantageous machinery arrangement. 


Like their counterparts in other devices, locked- 
train gear systems require equal load distribution 
among their multiple branches. A team of horses is 
harnessed to its wagon by a double tree; four-engined 
bombers or double-headed locomotives require con- 
stant adjustment and synchronization if they are to 
share the load efficiently; multiple-disk clutches, 
mutiple-runner thrust bearings, and splined shafts 
were used only after proper machining and assembly 
techniques were devised to distribute their loads 
evenly. Equal load distribution can be attained 
in locked-trains of gears by three basic actions: 


1. Flexible intermediate members 

2. Adjustment of position at assembly 

3. Continuous automatic adjustment of position in 
operation. 


Adjustments are necessary, of course, for all locked- 
train devices, and the positions of gear and pinion 
teeth, keyways, coupling bolt holes, and other perti- 
nent angular locations cannot be machined without 
relative angular errors unless unusual tactics are 
used. In the class of gears considered, namely gears 
for the transmission of power, the machining toler- 
ances would be insufferable and a slight error would 
make a part unfit for use if no means for nullifying 
the errors were provided. By providing some ad- 
justments it is possible to disregard entirely all an- 
gular relationships during machining and yet as- 
semble the parts so as to attain acceptable load dis- 
tribution. This feature greatly reduces the cost of 
manufacture. 


The potency of flexible intermediate members jg 
shown by the curves of Fig. 8. For greatest effec. 
tiveness there should be a large displacement unde; 
rated torque. This displacement is usually torsional, 
as shown in Fig. 9, where the high-speed gear and 
low-speed pinion of each intermediate shaft have a 
large relative twist under load. 

With an intermediate shaft of flexible design, as 
shown in Fig. 9, when one branch carries extra 
torque it twists more than the lagging branch. The 
second branch will then be repositioned at the mesh 
where the lag existed, and will begin to transmit 
some torque. If there is a lag at no-ioad, the two 
branches will never carry exactly the same load, 
since one shaft must twist more than the other to 
engage both. The curves of Fig. 8 give a quantitative 
value to these discrepancies. 

It is apparent that by making the full-load twist 
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Fig. 6 — Right —In this 

locked-train, | double- 

reduction gear the tur- 

bine and bull gear axes 
are offset 

















Fig. 7—Below—With the 
driving-pinion center on 
the line between gear 
centers, there is virtual- 
ly no loading on the 
pinion bearing 
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Fig. 8—Below—Torque distribution in locked trains of gears 
which employ two intermediates. Curves apply to lag- 
ging shaft and gears 
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of each side many times greater than the no-load 
lag on one side, the load split is practically equal at 
loads near the rating of the gear set. For example, 
if the intermediate shafts would advance their low- 
speed pinion teeth 0.050-inch by twisting due to 
equally distributed full-load torque, and were as- 
sembled with one shaft pinion lagging in mesh by 
0.001-inch, the load distribution would be better than 
51/49 at all loads above 40 per cent of rating. This is 
certainly acceptable, and is based upon a typical ratio 
of twist/lag. 

To further insure a high value of twist/lag, means 
are always available to reduce the lag. Upon first as- 
sembling all the gear components in their bearings, 
tke driving faces are pressed together lightly, except 
that usually, in a random assembly, all teeth will 
not engage properly. In a double-reduction gear of 
the form shown in Fig. 1, two classical methods are 
used to eliminate the lag at a tooth mesh. 

In the first and oldest method, one intermediate 
coupling is disassembled and its hub loosened so it 
can be turned freely. Simulated torque is applied 
by wrenching various components until all ahead 
faces of the gears, pinions, and couplings are engaged. 
The loosened coupling hub has been turned somewhat 
on its shaft during this procedure and a careful 
measurement is made of the amount of turn. This 
usually is the offset between shaft and hub keyways, 
and is corrected by machining a special offset key. 

A variation of this method is to postpone the ma- 
chining of one hub keyway until assembly, where 
the correct position is scribed when the parts are 
being torqued. The hub is then slotted and a straight 
key used. Three or four men can do this job ac- 
curately and quickly on even the largest gear sets. 

The second method, now in favor, uses the vernier 
action of pinion, gear, and coupling on one shaft. Lag 
can be measured initially either at the coupling key- 
way as before or at one low-speed pinion and gear 
mesh. It is usually better to measure lag at keyways, 
since a large lag would otherwise take up all the 
backlash and then wind up a shaft, giving a false 
reading. 

After the lag has been measured, a table of cor- 
rections is referred to and the vernier action begun. 
The procedure is to rotate the pinion and gear and 
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coupling hub separately, each by an appreciable 
amount, but so that the net effect is very small. This 
can best be explained by an example: Assume the 
intermediate shaft is permanently assembled to its 
high-speed gear and that a keyed coupling hub is 
mounted on the opposite end. The low-speed pinion 
is driven by the shaft through the coupling. 

Assume that the high-speed gear has 125 teeth, 
the low-speed pinion has 33, and the coupling 23. The 
shaft diameter at the coupling key is 5.25 inches 
and its circumference is 5.252. Therefore, if the high- 
speed gear is turned one tooth while disengaged, its 
shaft will turn (5.257/125) inch, or 0.1319468-inch. 
Similarly, adjusting the low-speed pinion and inter- 
mediate coupling by one tooth will give relative dis- 
placements of 0.499798-inch and 0.7171026-inch at 
the keyways. 

A little figuring shows that very fine corrections 
can be obtained by taking differences between multi- 
ples of these coarse corrections. Taking two elements 
at a time for preliminary attempts, rotating the 
high-speed gear eleven teeth moves the outer key- 
way 11 xX 0.1319468-inch or 1.4514-inch, while rotat- 
ing the coupling independently by two teeth returns 
the outer keyway 2 xX 0.7171026-inch, or 1.4342- 
inch. The net movement is the difference, or 0.0172- 
inch. 

As usual, in calculations involving small differences 
between large numbers, the numbers should have 
several extra figures right up to the final step. 
Pairs of movements, gear-pinion, gear-coupling, and 
coupling-pinion, are tried for small corrections, and 
their differences compared with each other for the 
refined adjustments. A small correction is obtained 
here by rotating the gear by one tooth, the pinion by 
six teeth, and the coupling by four teeth, giving a 
net movement of 0.0015-inch. 

The correction tables are made beforehand in the 
engineering office, with enough corrections listed 
to guarantee acceptable value of twist/lag for the 
gear set no matter what the initial lag. Methods 
have been devised to perform the arithmetic in a 
direct and quick: manner. 

It should be noted that the second method involves 
no special parts or further machining, making it 
cheaper and more adaptable to assembling replace- 


ment parts in a ship, factory, or power plant. As 
before, the job can be done competently by a small 


-erew working without bulky equipment. 


The third action, continuous repositioning in oper- 
ation, can be simple or involved. A simple correction, 
always available, is to allow the driving pinion room 
to float by increasing its bearing clearance. Then, as 
seen in Fig. 7, when one mating gear transmits ap- 
preciably more load than another, its reaction forces 
the pinion into mesh with the other gear within the 
limits allowed by the bearing clearance. 

A more effective and more involved system is pos- 
sible and practical when either the high-speed gear 
or low-speed pinion, or both, are single-helical, A 
thrust results when the shaft transmits load and 
there is a tendency for the shaft to move so as to 
drop its load. If the thrust bearing which restrains 
this motion is mounted’ in such a way that it can 
move slightly, and is connected by a linkage to a 
similar thrust bearing on the twin shaft, the thrust 
on each shaft should be balanced directly, thus 
balancing the load division. 

The linkage can be a simple lever, or cables, 
or hydraulic pistons, or, for gears with more than two 
intermediates, gimbals or swivels. Such devices ap- 
pear to be promising for use on small highly-loaded 
precision gearing where adjustments at assembly are 
handicapped by the small sizes and inaccessability. 
A general arrangement is shown in Fig. 10. 
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PRODUCTION 
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By Roger W. Bolz 


Associate Editor, Machine Design 


Part XXXIX-Seam Welding 


in the same manner as in single-spot weld- 
ing. Combined use of heat, generated by re- 
sistance of the interfaces of the metal to the 
passage of an electric current, and applied pres- 
sure to forge together the fused metal produces 
each weld. Application of pressure and current 
in seam welding, however, is by means of rotat- 
ing, wheel-like electrodes, Fig. 1. 
Unlike spot welding where the electrodes are 
opened and closed to produce each weld, work to 
be seam welded is passed between the wheels 


[ PRINCIPLE, seam welding is accomplished 
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which remain in contact during the entire opera- 
tion. When the circuit is closed, the current pro- 
duces a weld at the point of pressure between the 
wheels. The wheels continue to rotate and after 
a preset off-time interval, another surge of cur- 
rent produces the next weld, and so on. 

When the work is passed between the elec- 
trodes so that the line of weld is at right angles 


‘to the throat of the welder, the process is usual- 


ly termed transverse or circumferential seam 
welding, Fig. 2. However, when the work is 
processed so that the weld seam is parallel to or 
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into the throat of the machine, it is normally termed 
longitudinal seam welding, Fig. 3. ° re 
Several types of seam welds can be produced and 
selection naturally depends upon the application. Nor- 
mal practice in seam welding is to produce pressure- 
tight joints by adjusting wheel speed and off-time to 
obtain a succession of overlapping spot welds, Fig. 4. 
Actual fusion of the metal must overlap and the re- 
quired number of spots per inch varies with metal 
thickness, TABLE I. Occasionally it is: desirable to 
have a spaced series of spots for joints not neces- 
sarily pressure-tight. ..20wn: as roll-spot welding, 
Fig. 4, such a series of closely spaced spots are pro- 
duced by adjusting wheel speed and off-time so that 
individual welds are produced as the work is fed be- 
tween the wheels. This type of seam weld is capable 
of great speed, certain machines producing for in- 
stance 600 spots per minute spaced 14-inch apart on 
22-gage mild steel. Third type of joint, known as the 
mash-seam welded joint, is produced by reducing the 
normal joint overlap to approximately 114 times the 
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Fig. 1—Left—Above—Retrige. 
rator evaporator being fabri. 
cated by seam welding 


Fig. 2—Above—Circumferen- 

tial seam welding of a large 

flange to a jet engine cone 
assembly 


Fig. 3 — Left — Longitudind 

seam welding of aluminum 

aircraft duct. Tube is close 
to minimum diameter 


gage so that the two pieces are forged into each 
other as the welding progresses, Fig. 4. The result 
ant joint thickness is slightly greater than one sheet 
thickness and closely resembles a butt joint. Limits 
tions of this joint are requirements for tack or sp0 
welding, clamping, or holding in a jig to retain pat 
dimensions and difficulty in obtaining satisfactory 
joints in any but the lighter gages. 

Standard or special machines to produce any of 
the types of joints by the foregoing seam-weldint 
methods may be classified generally as: (1) Circulat, 
(2) longitudinal, or (3) universal. Thus the machine 
is classified primarily by the method whereby the 
work is fed:into the machine as discussed previously: 

CIRCULAR SEAM WELDERS: In all probability the 
most widely used machine, the circular seam welder, 
is designed to produce transverse or circumferentidl 
seam welds. Because the work is fed into the m* 
chine at right angles to the welder throat or arm 
length of continuous seam is almost unlimited, Fig 
5. As can be seen, these machines are used primarily 
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Fig. 4—Left — Types 
of seam welded 
joints utilized 
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for making presure-tight and roll-spot circular or end 
seams on cylindrical, Fig. 6, as well as single or mul- 
tiple long, straight or curved seams. Standard 
RWMA machine sizes are shown in TABLE II. 


LONGITUDINAL SEAM WELDERS: For producing longi- 
tudinal seams, the longitudinal welder operates with 
the work being fed into the machine throat, Fig. 7. 
These machines are adapted primarily for making 
side or straight seams on cylindrical or tubular work 
of varying cross section. Generally, this particular 
seam welding method is limited to rather short, 
straight seams; as a rule approximately 6 inches less 
than the available throat depth of the particular ma- 
chine, TABLE II. 

UNIVERSAL SEAM WELDER: Welders which combine 
the basic features of both longitudinal and circular 
machines are generally termed universal seam weld- 
ers. These are designed so as to permit the upper 
welding head to be swiveled 90-degrees to either posi- 
tion and have a replaceable lower arm with welding 
units to match. Welds of either the circular or the 
longitudinal type can be readily made 

SPECIAL MACHINES: In addition tu the regular run 
of standard machines, a variety of special or semi- 
special units are widely used. These include: (1) 
Machines with traveling wheels to allow the work to 
be clamped stationary while the seam is completed; 
(2) machines with a traveling platen to allow the 
work to be passed under the roll to complete the 
seams; (3) machines with multiple rolls to complete 
more than one seam simultaneously, Fig. 8; (4) ma- 
chines designed for portable seam welding of unusual 
parts, Fig. 9; and (5) machines specially arranged 
to facilitate difficult operations in mass production, 
Fig. 10. 

PRODUCTION: In conventional machines the wheel 
or roll drive may take several forms: The upper or 
lower rolls may be direct gear driven or powered by a 
friction drive. The upper roll may be positively gear 
driven with the lower roll idling or, in the case of 
circular work, the lower may be driven with upper 
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Fig. 6—Below—Seamwelding a flexible section for the jet 
tailpipe of a B-45 bomber 





roll idling. Friction drive with knurled drive rolls 
is the only method that permits power application to 
both rolls and therefore is most widely used. Where 
space requirements do not permit driving the lower 


roll only the upper is driven. Tin plate, terne plate, 
galvanized steel, and other coated steels should be 
welded on knurl driven machines inasmuch as the 
knurled drive rolls continuously break up the surface 
of the welding wheels thereby removing pieces of the 
coating, picked up during passage over the sheet. 
Speed of passage of the work through the wheels 
normally ranges from 20 to 150 inches per minute, al- 
though higher speeds up to about 50 feet per minute 
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TABLE I’ 
Seam Welding Low-Carbon Steel With Interrupted Current’ 














































































































Pressure-Tight Joint Nonpressure- 
Data Common To All Welding Maximum Welding Average Welding Minimum Welding Joint Roll-Spot 
Speeds Speeds Recommended | Speeds Recommended | Speeds Recommended Welding 
Thick- Electrode? (Electrode Min. Heat |Cool |Weld- |Welds| Weld- |Heat | Cool |Weld-|Welds | Weld- |Heat |Cool | Weld-| Welds | Weld- | Heat) Cool Welding 
ness Force Overlap |Time|Time| ing per ing |Time|Time| ing per ing |Time/Time)| ing per ing |Time/|Time 
of L Speed| Inch | Cur- Speed| Inch | Cur- Speed) Inch | Cur- 
work - rent rent rent 
pieces 20 , 
| d }- | Use | Use 
+ with |with 
Min. | Nor.|Min. INor-/|min. |nor. (In. (In. (In. (In. per 
d dad D |Min.|mal| d d per per per -——— 
(in.) | (in.)! (in.)} Cin.)} (Ib) | (Ib) | (in.)} (in.)} (c)3) (ce) | min) (amp)| (c)| (c) | min) (amp); (c)| (c) | min) (amp)} (c) | (c) |Max.| Avg 
0.010 1 Ps 3, 400} 400} % % 1 1 116 /|15.5 /|11,500 2 1 80 15 8,000 2 3 49 14.5 7,500 2 * 1480 200 | 
0.021 wy fs % | 460 | 550/ ¥; ts 2 1 107 j11 12,500 2 2 75 12 11,000 3 3 45 13 9,000 2 * 1425 | 185 
0.031 dy yy % | 530} 700| ¥; we 2 1 103 |11.5 |15,000 3 2 72 10 13,000 2 4 42 14 12,000 3 * 1370 | 189 
0.040 t& | % % | 600/ 900; % wy 2 2 98 9 18,300; 3 3 67 9 15,000; 2 4 39 | 15.5 |13,500| 3 * 1310 | 17 
0.050 32 ts % | 700 |1050; ts 2 2 95 9.5 |20,000 4 3 65 8 16,500 4a 4 37 12 14,000 4 ad 0 | 160 
0.062 32 ts % | 750/1200| %&% 3 1 91 {10 21,000 4 4 63 7 17,500 4 4 36 12.5 |15,400 4 * 1190 | 150 
0.078 y % 5, | 9801500} % ts 3 1 85 |10.5 |22,000 6 5 55 6 19,000 6 6 30 |10 16,000 5 * 1/170 | 140 
0.094 % ts & |1010/1700| % % 4 2 80 7.5 |23,000 7 6 50 5.5 |20,000 6 6 27 11 17,000 6 * 1160 | 120 
Q109 Pied % % |1120 1950) 33 a 2 75 8 25,000 9 6 48 5 21,000 6 6 25 |12 18,500 6 * 1/150 | 100 
0.125 pe % % |1240/2200| % h 4 2 70 8.5 |27,500| 11 7 45 4.5 {22,000 6 6 23 13 21,000 6 * |140 | 90 
+ Courtesy Taylor-Winfield Corp. 
1 Low-carbon steel is hot rolled, pickled, and lightly oiled with an ultimate strength of 42,000 to 45,000 psi similar to SAE 1005—SAE 1010. Surface of 


lightly oiled but free from grease, scale or dirt. 
2 Electrode material is RWMA Class 2 alloy. Radius crowned electrodes work satisfactorily in seam-welding low-carbon steels also. 
% Heat and cool times are given in cycles of 60-cycle frequency. 


have been used with continuous application of cur- 
rent. 

LIMITATIONS: Seamwelding is a fast and econom- 
ical method of joining sheet material together for 
gas or liquid-tight joints but unlike spot welding is 
mainly limited to the lighter gages. The general 
range of thicknesses normally considered in the seam 
welding category is from about 0.010-inch to \%-inch. 
Although it is possible to seam weld’ gages to as 
thin as 0.002 to 0.003-inch, this is seldom done since 
it requires special equipment. Top limit of 14-inch is 


Fig. 7—Longitudinal seam welder showing roll arrangement 


oe 


SSP 
Se 


A : 


118 


seldom exceeded as above this gage production equip- 
ment becomes too costly and output too slow. 


DESIGN: Seam welding, like spot welding, is most 
readily applied and successfully used if the various 
aspects and limitations incident to the process arm 
considered. By proper design practice maximum 
economy likewise will be assured. 

As previously noted, seam welding is somewhat 
limited as to the range of sheet thicknesses which 
can be welded. Generally two low-carbon sheets from 
0.010-inch to 14-inch define the maximum and mini- 
mum limits. In stainless, sheets from about 0.006 
inch up to \%-inch can be handled on regular ma- 
chines. 

Pressure-tight joints require a minimum number 
of spots per inch to obtain continuous fusion. Thus 
approximately 12 per inch are required for 0.010- 
inch stock ranging down to about 5 for %-inch ma 
terial. For a given material and thickness combina 
tion there is a definite maximum welding speed deter- 
mined by the maximum possible rate of heat input 
which is limited by surface burning of the material 
and rate at which the welds solidify under wheel 
pressure. Maximum speeds and welds per inch are 
given in TABLE I. 


Proper Joint Overlap Required 


Also given in TABLE I are the recommended joint 
overlaps for various gages of low-carbon steel. Parts 
to be lapped or flanged and welded require sufficient 
overlap or flange width to prevent burning of the 
edges or splattering. Two overlap dimensions arf 
shown in the table but the larger is preferred and 
should be employed wherever possible. The smallef 
dimension only provides reasonably good results and 
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it usually is necessary to use fixtures to assure cen- 
tering of the weld on the narrow ftiange. For large 
assemblies the contacting overlap should be increased 
by 30 per cent to insure sound joints and facilitate 
guiding. 

Proper overlap and fitup is of primary importance 
in seam welding. Where design or features of an as- 
sembly are such as to present difficulty in controlling 
the overlap in the welding operation, the necessary 


Fig. 8 — Above — Dual-wheel seam 

welder for fabricating refrigerator 

evaporators. Operation with shut- 
tle table is automatic 


Fig. 9 — Right — Special portable 
seam welder used to join the pan 
and half shell of aircraft drop tank 
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lap. should be fixed by a few preliminary spot welds. 
Fitup of joints to be welded should be good and 
seams should require no electrode force to create a 
good, close fit during the weld. Circular seam welds 
are particularly critical in this respect and wherever 
possible a press fit or similar means for insuring in- 
timate contact in the welding zone should be used 
where best quality welds are required. 

Where circular welds, Fig. 6, are concerned, the 
smallest inside diameter which can be handled is 
about 4 inches. This allows a suitable electrode di- 
ameter and reasonable service life. Smaller diam- 
eters can be welded but require special equipment and 
technique. Where cross sections of such welds are 
other than round, the minimum internal radius al- 
lowable at corners is 2 inches. Preferable radius is 
3 inches on steel and 6 inches for aluminum. On 
large square sections, for instance, use of 2-inch ra- 
dius corners slows down the straight welds to the 
speed required in traversing the small corner radius 
and in such cases it is preferred to design-in as large 
a radius as possible to speed output. Position of such 
welds in relation to the part length is also limited as 
is the material gage, Fig. 11. Design of the joint for 
dished or flat ends as well as side or centered joints 
must be such as to allow access to the rolls, Fig. 12. 
Where part design does not allow roll clearance, 
special electrodes can sometimes be used, Fig. 13, 
but production must warrant such special attach- 
ments. 

Longitudinal seams on cylindrical or tubular parts 
of varying cross section are limited, as noted previ- 
ously, by the throat of the welder available. Length 
of seam which can be produced should be restricted 
to about 6 inches less than the available throat 
length. Where both ends are open the possible seam 
length can be doubled. As a rule, outstanding seam 
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welds on tubular parts prove the most economical de- 
sign for small quantities while overlapped seam welds 
are more economical in large quantities. 

In welding flanged parts such as tanks where the 
weld must turn along as external radius, the mini- 
mum external radius advisable is 2 inches for 22 


TABLE II 
Specifications for Standard Seam Welders 


Size. No, Rating (kva) Throat Depth (in.) 
1 50—75 18—24—30 
2 100—150—200 18—-30—42 
3 250—400 24—36—48 


through 18-gage steel (0.030 through 0.050-inch 
thick), 214, inches for 16-gage (0.062-inch) steel, 
2% inches for 14 gage (0.078-inch) steel, and 3 inches 
for 13-gage through 11-gage steel (0.094-inch through 
0.125-inch). Minimum radius in aluminum is 3 
inches. On concave radii where the sides are normal 
to the flange, the inside radius should be no less than 
10 inches in aluminum and 6 inches in steel. When 
the sides form part of a circle with radius not ex- 
ceeding 4 inches, the welding radius can be reduced 
to a minimum of 6 inches in aluminum and 3 inches 
in steel, Fig. 14. 

The good and poor design practices shown in Fig. 
11 of the preceding article on spot welding apply 
largely in seam welding also. Typical wheel diam- 
eters may range from a minimum of 2 inches to as 
much as 24 inches with widths shown in TABLE I. 
Joint design should allow for use of standard setups 
wherever possible. 

Width of weld at the centerline between the work 
pieces ranges from 1.5 to 3 times: the gage of the 
metal being welded. The higher ratio of weld width 
to sheet thickness occurs in welding the thinner gages 
and the ratio decreases with increase in gage. The 
practical width of wheel face is limited to a minimum 
of about 14 to 3/16-inch by excessive wear; hence 
the higher ratios with the lighter gages. 

In completing the design of a seam-welded part, 
much as in spot welding, it is essential that complete 
data regarding the joints be included. In supplying 
such essential information, use of the recommended 
standard welding symbols developed by the American 
Welding Society is considered good practice. These 





Symbols are summarized in the legend shown inf may 
Fig. 13 of Part XXXVIII in this series which ap.§ thic 
peared in the November issue. appl 


Where obstructions which break up the continuity § imu 
of the welded seam must be present in a part, these B on v 
can often be straddled by the use of notched wheels, W 
If the obstruction is on one side only, a single notched § mini 
wheel and a round wheel can be used or in the case § Jap. 
of obstructions on both sides, two geared notched piec 
wheels are used. Start of the weld is made with the § weld 
notch close to the obstruction and the seam is made § yary 
by rolling away from the obstruction with the wheel, § 3-inc 
The obvious production problems created by such § ing 
designs indicate the desirability for avoiding them § thicl 
whenever possible to do so. 

Although gage of sheets to be seam welded prefer. 
ably should be equal, such need not be the case. In 


aluminum unequal gages should not exceed a ratio of V 
2 to 1 with a maximum pileup of 0.128-inch total. 
In low-carbon steel the ratio should not exceed 3 tol 


or a maximum pileup of 0.150-inch. Likewise in 
stainless, ratio should not exceed 3 to 1 but pileup 
























































































































































Fig. 10—Above—Special 
je——4 volving head machine 
she, : : : welding a filler well to a g@ 
LD. of |Steel Mox.|\ Aluminum | Dimension tank shell. Head revolvesé 
— Tube e Max. Gage | A Max. vertical axis to produce a of 
(inches) | finches) | (inches) | (inches) cular seam weld comple 
4-1/4 to5 050 032 3 surrounding the filler 
olar on 
. tube 5-1/4 106| .075 .040 3 
po A —| 6 .O75 .040 6 
: |  é .O75 .040 /0 
a 
Pf 8 075 | 040 | l2 
2 . 9 O75 040 14 Fig. dgerseedibe ag 
\ , ' circular seam welds relati 
Boffles in = a ,O73 040 16 to tube diameter, materi 
tube gage and location in ce 
and baffle arrangements 
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may range to 0.186-inch, maximum. In welding three 
thicknesses (maximum) the following restrictions 
apply: (1) Similar alloy combinations, (2) a max- 
imum thickness ratio of 2 to 1, and (3) applications 
on which indentation can be permitted on both sides. 

Where thickness through a finished weld must be a 
minimum, mash-seam welding is used. A slight over- 
lap of 1 to 144 times the gage is provided and the 
pieces must be held by clamps or spot welding. Spot 
weld tacking is preferred and for proper holding will 
vary from 14-inch spacings on 0.020-inch stock to 
3.inch spacings on 0.078-inch stock. From mash weld- 
ing the resulting seam is about 10 to 25 per cent 
thicker than the original gage. Mash-seam welding 





#32 


Impossible for 
in line rotation 


Good 














Fig. 12—Above—Design of joints for dished or flat ends to 
allow access to rolls 


fig. 13--Below——Special hollow electrode developed for 


seam welding a soecial hydraulic reservoir 
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is limited to low-carbon and coated steels of 14-gage 
(0.078-inch) or less and should not be used unless 
absolutely necessary. 


MATERIALS: Generally speaking, the data covering 
selection of materials for spot welding, included in 
the previous article in this series, also applies to 
seam welding. Low-carbon steel should be free from 
any rust, scale, paint, grease or oil. Also, if possible, 
the material should not have any coating where high- 
est quality welds are desired although steels with 
zinc, tin or lead-coated surfaces can be welded. 

Comparative weldability of various metals covered 
in TABLE III of the previous article also applies as 
does the weldability of dissimilar metals, TABLE IV. 


TOLERANCES: As with spot welding, seam welding 
has little effect on part tolerances, specific working 
dimensions of welded parts being dependent upon the 
method used in fabricating the various components. 
Where precise locational tolerances are necessary, fix- 
tures can be employed, Fig. 9, or the parts can be 
tack welded prior to seam welding. 

With any properly made seam weld the wheels 
leave depressions which normally can not be prevent- 
ed. Where marring of the surface must be prevent- 
ed, series welds using a wide wheel or shunting bar 
can be employed as with spot welding. 


Collaboration of the following organizations in the 
preparation of this article is acknowledged with much 
appreciation: 

Federal Machine & Welder Co. . 


General Electric Co. 
(Figs. 1 and 2) 
Lockheed Aircraft Corp. 
(Fig. 3, 7, 9, 10, 11, 12, 13 and 14) 
P. R. Mallory & Co. 


North American Aviation Inc. 
(Figs. 5 and 6) Los Angeles, Calif. 


Progressive Welder Co. (Fig. 8) Detroit, Mich. 


Resistance Welder Manufacturer’s Association 
(Table IT) Philadelphia, Pa. 


Taylor Winfield Corp. 
(Fig. 4 and Table I) 


Westinghouse Electric Corp. 


Warren, Ohio 
. Schenectady, N. Y. 


Burbank, Calif. 
Indianapolis, Ind. 


Warren, Ohio 
Pittsburgh, Pa. 


Fig. 14—External radii on flanged parts are limited to the 

minimum values shown. Where internal radii on flanged 

parts are used, larger radii are necessary to permit ac- 
cess to the wheel 
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By Thomas E. Rounds 
Chief Engineer 
The Barden Corp. 
Danbury, Conn. 


OR MANY years, it was customary in the bear- 
Fine industry to specify tolerances of ball bearings 

as “SAE Standard” or “One-half SAE Standard”. 
The SAE Standard for boundary dimensions and er- 
rors of eccentricity is used for the vast majority of 
applications where no great degree of precision is 
required. Where more accurate bearings were re- 
quired, it was previously the practice to specify one- 
half the tolerances allowed in the SAE Standard. 
However, since other errors such as parallelism and 
squareness between grooves and outside surfaces were 
not included in the SAE Standard, it was finally de- 
cided that such errors should be recognized and lim- 
ited by a set of specifications. 

During the 1930’s, the ABEC: Dimensional and 
Tolerance Standards were adopted and these stand- 
ards have become generally accepted both in this 
country and abroad. These finally revised tolerance 
standards are as follows: 


ABEC-1. Standard 

ABEC-3. Selected, in which the tolerances are closer 
than Standard on bore, outside diameter 
and eccentricity of inner and outer ring 

ABEC-5. Precision, in which the tolerances are closer 
than ABEC-3 on bore, outside diameter and 
eccentricities and include tolerances on er- 
rors of squareness and parallelism 

ABEC-7. Superprecision, in which the tolerances are 
closer than those of ABEC-5. 


.TABLE I shows a partial size listing of the per- 
missible errors in the four grades of bearings. These 
four standards pertain to annular bearings only and 
not to thrust bearings. However, the present stand- 
ards do not specify differences in accuracies of the 
balls for the various grades. In many cases, varia- 
tions in size and roundness of the balls considerably 
affects the results obtained on precision applicaticns. 
Individual users have demanded greater and greater 
ball accuracy so that today bearings are being pro- 
duced with balls having errors of sphericity and size 
held within 0.000010-inch. The published standards 
of the industry show permissible sphericity errors of 
0.000025-inch and size errors of 0.000050-inch for all 
grades of bearings. 

Of particular interest to many users is the growing 
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Part II—Selection for Grade 
of Accuracy and Speed 


realization that the magnitude of apparent errors of 
eccentricity in bearings is not as important as the 
repetition of errors of eccentricity during a number 
of revolutions. Perhaps this point can best be ap- 
preciated when it is realized that a bearing may be 
accepted with an error of eccentricity during one 
revolution of the inner or outer ring within per- 
missible limits but would be rejected if the test were 
repeated for several revolutions. Since angular ball 
travel is always less than the angular inner or outer 
ring travel, new balls are constantly passing through 
the area of support and errors of groove and ball 
roundness and size result in nonrepetitive runout 
errors not only radially but axially as well. 

Spindle extensions can be ground true and round 
on their bearings only to the degree of accuracy per- 
mitted by the sum of the roundness errors of the 
grooves and the roundness and size errors of the 
balls within the bearings. Preloading of the bearings, 
however, compensates for some of these errors due 
to elasticity of the materials comprising the balls, 
rings and their mountings. 

While ball bearings are mass produced, demands 
for high accuracy inevitably result in cost increases 
in proportion to the degree of accuracy demanded. 
Better accuracy not only demands more skill upo 
the part of machine operators and inspectors but con- 
stant attention to the proper maintenance of accuracy 
of the machines, tools and gages used. Inevitably, 
improvements in bearing accuracy demand improve 
ments in the accuracy of the machine spindles and 
their bearings used in the production of bearings. 
Accuracy of bearings produced is therefore closely 
dependent on the accuracy of the bearings of the 
machine itself and further improvements are de 
pendent entirely on the machine-and-spindle beat 
ing combination. 


Selection For High Speed 


The earliest ball bearings were manufactured with 
a full complement of balls with no attempt to spat 
the balls and reduce their adjacent rubbing actioD 
As the art of bearing manufacture progressed, sep 
rators or retainers of metal were applied with the 
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result that operating speeds could be materially in- 
creased as the effective rubbing speed was cut in 
half, As the demands for speed grew, it was soon 
recognized that the best results were obtained with 
fully machined metallic ball retainers piloted on the 
lands of the inner or outer ring, thus achieving much 
closer control of eccentric running and relieving the 
balls of the weight of the retainer. However, it was 
noted that rather rapid wear developed under some 
operating conditions between the inner ring lands and 


the retainer piloting surfaces. Metallic seizure is 
apt to develop with indifferent lubrication, and ec- 
centric wear often develops due to slight errors of 
eccentricity in the retainer itself, resulting in out of 
balance running. 

Superior results were found to be obtained with 
lightweight plastic materials. Phenolic laminated 
plastics have proved to be the best solution, although 
permissible operating temperatures are limited by the 
loss of strength which takes place in the vicinity of 
275 F. Since the specific gravity is low (1.1—1.3) 
compared with metallic materials, unbalanced forces 
due to machining errors will be low as will be the 
tensile hoop stresses. These factors outweigh the ap- 
parent disadvantage of a low-strength material. In 
addition, repeated tests have proved the nonseizing 
characteristics of phenolic laminates where there is 
an occasional lack of lubrication. While only a very 
small percentage of oil is absorbed into the material 
itself this small quantity of lubricant is sufficient in 


TABLE I 


Comparison of ABEC Tolerance Grades for Assembled Bearings 
(All tolerances and efrors in 0.0001-inch units) 
























































































































































Inner Rings 
Parallelism Side Runout Groove Parallelism 
Bore Bore Tolerance* js enon of Sides With Bore With Sides 
(mm) : (Max. error) (Max. error) (Max, error) 
ABEC Class ABEC Class ABEC Class ABEC Class ABEC Class 
over incl 1 3 5 7 1 3 5 7 5 7 5 7 5 7 
0 9 ee ee ee | 48 3 2 2 1 2 1 3 1 3 1 
—4{/—3] —2 | —1% 
9 18 wey eel 4a ) ae 4 3 2 1 2 1 3 1 3 1 
— 4 —3 —2 —1% 
18 30 +1] +:1] 40 | +0 5 3 2 1% 2 1 3 1% 3 1% 
— 5 —3 —2 —1% 
30 50 +3} +2] +0] +0 6 4 2 1% 2 1 3 1% 3 1% 
—7}/—5s| —2 | -2 
50 80 £31231 «01 48 8 4 2 1% 2 1% 3 2 3 1% 
—s|—6|] —3s | -—s 
80 120 +31 +3] +0] 40 10 5 3 2 3 1% 3 2 4 2 
—11 — 8 —3 —2% 
120 180 xe T is) 40 F ae 12 6 3 3 3 2 4 3 4 3 
—13 —9 4 —3 
180 250 $4144] 401 46 16 8 4 3 4 2 4 3 5 3 
—16 —11 —sd —4 
Outer Rings 
Parallelism Side Runout Groove Parallelism 
O. D. 0.D. Tolerance*  aegpene 4 of Sides With 0.D. With Sides 
(mma) (Max. error (Max. error) (Max. error) (Max. error) 
ABEC Class ABEC Class ABEC Class ABEC Class ABEC Class 
over incl 1 3 5 7 1 3 5 7 5 7 5 7 5 7 
0 18 et fae tT ae fs 6 4 2 2 2 1 3 1% 3 2 
— 5 — 4 —2 —2 . 
18 30 4s 48 | 48 146 6 4 2 2 2 1 3 1% 3 2 
— 5 — 4 —2 —2 
——————— 
30 50 ie fas 1 ae Fae 8 4 2 2 2 1 3 1% 3 2 
—7 |—s | —2 |-2 
50 80 +3 |+3 | 40 | 40 10 5 3 2 2 1 3 1% 4 2 
—7 |—6 | -—s3 — 
80 120 + 3 + 3 +0 +0 14 7 4 2 3 2 3 2 5 2 
—9 |—7 | -3 —3 
120 150 +3 [+3 | +0 | +0 16 8 4 3 3 2 4 2 5 3 
—t11 —s | —4 —4 
150 180 +3 143 | +0 [+0 18 9 5 3 3 2 4 2 6 3 
—13 |—9 i|-~—s |—4 
180 250 +4 |+4 | +0 | +0 20 | 10 5 4 4 3 4 3 6 4 
—16 —1l1 —5 —4 
250 315 +4 |+4 | +0 | +0 24 | 12 6 4 5 3 5 3 7 4 
L —18 —12 —5 —5 























* Extreme variations permitted with two-point diameter measurement and include errors of taper and roundness. Errors of eccentricity, side parallel- 
im, side Tunout, squareness ana groove parallelism are maximum errors (total indicator readings) permitted during one revolution of the measured 
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many cases to prevent wear. 

Best results have been achieved with the cotton 
fabric bases, for the most part made in the form of 
rolled tubing. Originally, flat laminated stock gener- 
ally was required for the two-piece retainers used in 
deep-groove bearings where screwed or riveted fast- 
enings are required. Recent developments, however, 
indicate equal strength and reliability from rolled 
tubing for both single and two-piece retainers. Under 
no conditions should abrasive materials be considered 


TABLE II 


High-Speed Precision Grade Bearings 
(ABEC-5 and 7) 

















Speed Type of 
vuvetaadt eases Factors* Lubrication 

Angular-contact, separable and 
nonseparable low-angle, with Air-oil mist 
composition retainer 2,000,000 Air pressure fed 
Angular-contact, separable and 
nonseparable, low-angle, with 
composition retainer 1,500,000 Grease 
Deep-groove, open and double- 
shielded, with composition 
retainer 1,200,000 Grease 
Double-row, self-aligning outer 
raceway, with composition 
retainer 1,000,000 Oil or grease 

















* Product of bearing pitch diameter (mm) and speed (rpm) 
Bore diameter Outside diameter 


where pitch diameter — ( 4. ) 
; 2 2 





as laminates or fillers for the manufacture of ball 
retainers. 

Critical factors which affect ball bearings running 
at high speeds are as follows: 


1. Geometrical trueness and uniformity of size and 
fitting of the component parts of the bearings. 
This to insure freedom from undue stresses and to 
promote maximum true rolling action 

2. Accuracy of mountings and seatings for the bear- 
ings. This avoids excessively tight or loose fitting 
and promotes good alignment as well as insuring 
freedom from undue stresses and promoting true 
rolling motion of the bearings 

3. Ability of the ball retainer to endure rubbing at 
high speeds 

4. Ability of the mounting and/or lubrication ar- 
rangement to dissipate heat 

5. Ability of the seals to exclude foreign matter 
and other damaging substances 

6. Quantity and type of lubricant most suitable for 
the application 

7. Centrifugal forces developed by the balls against 
the outer ring raceway groove. 


At low speeds the centrifugal forces are of small 
order and may be neglected as the inner ring race- 
way groove is the critical member from the fatigue 
standpoint. As.speeds increase the load due to cen- 
trifugal forces exerted on the balls becomes more 
pronounced. The outer ring of the bearing then be- 
comes the critical member and a point is finally 
reached when all of the load capacity of the bearing 
is consumed by the centrifugal force loading on the 
outer ring and further increases in speed may be 
tolerated only with a reduction in bearing life. 

As far as limiting speeds for the various types of 
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bearings are concerned, this is a difficult subject to 
cover as sO many variables are present in the wide 
variety of possible installations. Of interest however, 
is the fact that on a number of applications bearings 
have been run successfully at speeds beyond the ex- 
pectations of the bearing manufacturer. Under idea] 
conditions the speed factors shown in TABLE II are 
possible with light loads. 

Under ideal conditions single-row radial bearings 
with metallic retainers have been operated in rare 
instances at speeds approaching those shown in TABLE 
II. However, the usual pressed steel or brass retainer 
is not inherently suitable for high-speed operation. 
Machined retainers of brass and bronze generally per- 
form better than pressed retainers. From knowledge 
gained so far it seems that the ideal retainer material 
is phenolic composition unless temperatures exceed 
275 F. 

Single-row loading groove and double-row radial 
and angular-contact bearings generally can only be 
equipped with pressed steel retainers and are there- 
fore limited to about the same speed restrictions as 
deep-groove bearings with pressed steel retainers. 
However, the inherent disadvantages of these types, 
as previously discussed, generally limit the possibility 
of success of these bearings at high speed. 

Single-row, angular-contact bearings with high con- 
tact angles are furnished with various types of re- 
tainers including pressed steel, machined brass or 
bronze and phenolic composition. However, the limit 


of speed is not necessarily due to the retainer mate- | 
rial or construction but rather to permissible factors , 


of heating due to the high contact angles employed. 

Adequate cooling will make possible higher speeds. 
Thrust bearings of the single and double-direction 

types are not suitable for high-speed operation. As 


TABLE III 
Miscellaneous Type Bearings 


(Selected, not precision quality) 




















; Speed Type of 

Bearing Type Factors* Lubrication 
Angular contact, high 
contact angle 500,000 Oil or grease 
Filling notch, loading groove 500,000 Oil or grease 
Double row, radial and 
angular contact 500,000 Oil or grease 
Thrust bearings, single 
and two-direction 300,000 Oil or grease 














* Product of bearing pitch diameter (mm) and speed (rpm) 
Bore diameter Outside diameter ) 


+ 
2 2 





where pitch diameter — ( 


with angular-contact, high-angle type single-row 
bearings, the factors of ball slippage to a more pre 
nounced extent limit speed performance to a maxi 
mum factor of about 300,000 (pitch diameter, mm, * 
speed, rpm). Summarizing the situation on thes 
miscellaneous types, aside from the question of hig 
precision characteristics available, the data in TABLE 
III are presented. 

Third part in this series, to appear in the next! 
issue of MACHINE DESIGN, will cover selection of bea! 
ings for low friction, for rigidity and load capacity: 
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By F. D. Snyder 20 
Westinghouse Electric Corp. Broking 
Boston 


MONG the exacting functions which electrical 
A controls can perform with improved effective- 
ness is that of controlled deceleration or brak- 
ing. The following discussion of typical applications 
to textile machines will illustrate how the braking re- 
quirements of a variety of machines are met in actual 
practice. 

A motor drive for a warp knitting machine should 
provide low torque for slow and accurate jogging dur- 
ing setup and adjustment periods. Further, it should 
provide rapid acceleration during regular starting in 
order to avoid starting marks, together with fast and 
reliable deceleration to avoid stop marks. 

For stopping, solenoid or spring-operated mechan- 
ictal brakes are not satisfactory because they will not 
remain in adjustment, and require excessive mainte- 
tance. Reversing the power to the motor in conjunc- 
tion with a zero-speed switch is not satisfactory be- 
tause it is impossible to decelerate to a complete stop 
and because the motor may reverse and damage the 
machine. To achieve successful rapid and positive de- 
celeration a direct-current voltage is applied to two 
leads of the squirrel cage motor. Fig. 1 shows a fam- 
ily of curves for a 5-hp, four-pole, 220-volt, three- 
phase squirrel-cage motor and indicates the decelerat- 
ing torque obtainable with different values of direct 
current. Full load current rating for this motor is 
12.5 amp. The value of braking torque varies for 
different motors but the curves give an indication of 
What may be expected. The full load torque is 15 lb- 
ft whereas by this method the braking torque may 





on a paper presented at the summer general meeting of the 
AIEE in Mexico City. 
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BO cs ing torque developed by a 5-hp 
four-pole squirrel-cage motor 
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Controlled Braking 


. . . of motor-driven machines 


exceed eight times the full-load running torque. This 
type of braking is particularly desirable because the 
braking torque drops off very rapidly as the motor 
speed approaches zero. 

Basic schematic diagram of the control is shown in 
Fig. 2. When stopping the machine, contacter M 
opens and by the use of a suitable timing relay contac- 


Fig. 2—Schematic diagram of control circuit for a warp 
knitting machine, which includes provision of direct cur- 
rent for braking purposes using a rectox rectifier 








tor B picks up momentarily and applies direct cur- 
rent to the motor through the rectox rectifier and the 
resistors R2 and R3. The amount of braking can be 
adjusted by moving the taps on these resistors. With 
this scheme the motor always comes to a definite 
stop and cannot reverse even though the direct cur- 
rent should remain on the line. The timing relay is 
set so that contactor B will open just after the ma- 
chine has stopped. 


Stops Within One-Half Revolution 


The high-speed dressing reel used in the woolen 
industry consists essentially of a cylinder about four 
feet in diameter and from eight to fifteen feet long. 
A sufficient number of ends or threads for a loom 
beam are wound onto it, section after section. The 
sections are built up by pulling the ends from a creel 
or stand on which are mounted as many individual 
spools of yarn as there are ends in a section. When 
a thread breaks or a yardage counter indicates a 
stop, the reel must stop within one-half revolution in 
order that a broken thread will not be lost on the reel. 
- As soon as the reel has stopped it must be free to be 
moved by hand. 

Stopping the reel in half a revolution requires such 
a high torque that it cannot be safely transmitted 
through the driveshaft. This is solved by the use of 
two solenoid brakes, one at each end of the reel. 
Braking torque is also provided by the motor using 
direct current as previously explained. To initiate 
stopping, two sets of contactors are dropped out and a 
timing relay picks up a third contactor which sup- 
plies direct current, through a rectox, to the two 
brake solenoids and two phases of the motor winding, 
all in series. This contactor opens after the reel has 
stopped, releasing all braking action and allowing the 
reel to be rotated by hand. When an end breaks, 


Fig. 3—Diagram of control for a jack spool drive. Dyna- 
mic braking stops machine within two revolutions 


Frheostoat 


stopping action is initiated by a multiple unit ele. 
tronic stop motion relay that will be discussed later, 

An improved spooler recently developed has operat. 
ing requirements similar to the dressing reel except 
that the stopping period, from the time that an eng 
breaks to dead stop, must be not more than two rey. 
olutions of the motor. 

Inertia of this machine is not very great and the 
braking torque available by applying direct current 
to two leads of the motor primary is found sufficient 
to stop the machine well within two revolutions. How. 
ever, too much time is lost before braking action be 
gins with the scheme of opening the line contactor 
and then picking up the braking contactor. 

Use of the arrangement shown in Fig. 3 provides 
satisfactory braking by saving the pickup time ofa 
braking contactor. The stop button, or the protect 
ing device actuated by a broken end, will instantly 
open contactors B and A but contactor M remain 
closed. The full-wave rectox rectifier will supply 
direct current to the motor primary and start the 
braking action at the instant contactor B opens. A 
timing relay opens contactor M and removes all power 
after the maciiue has come to rest. 

Large shuttle type looms used for the manufacture 
of paper mill felts, carpets, and other products have, 
until recently, required a friction clutch type of drive 
for two main reasons: First, it was the only suf- 
ficiently fast way to accelerate the loom to full speed 
before the shuttle is thrown across the loom the first 
time; second, it was necessary in order to avoid the 
flywheel effect of the motor and gears when a protec- 
tion stop is required. During this protection stop, 
which is required when a shuttle does not get across 


Fig. 4—Control circuit for a large shuttle type loom, which 
eliminates the need for a mechanical clutch 
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fig. 5—-Schematic diagram of a single unit type of elec- 

tronic stop motion relay. When thread breaks its drop 

wire falls, causing grid of thyratron to become positive and 
permitting the tube to fire 


the shed, the loom is stopped instantly by engaging 
dogs, or fingers on the moving lay with the station- 
ary breast beam. By releasing the clutch at the same 
instant, the motor and gears are free and the dogs 
have to absorb only the energy from the loom itself. 
This energy on heavy looms is still sufficient to cause 
loom breakage on protection stops. The clutch has 
also been desirable to allow the operator to jog the 
loom accurately during loom fixing or set-up opera- 
tions. 

A drive recently developed will operate these large 
looms without clutches and will go through the pro- 
tection stopping without shock to the loom. The 
basic schematic diagram of the control is shown in 
Fig. 4. 

en the stop button is pressed, or if the protect- 
ing‘switch functions because the shuttle has not ar- 
tived in the opposite shuttle box at a precise instant, 
contactor B opens. This impresses a direct-current 
Voltage across two of the motor leads through the 
full-wave rectox rectifier and braking torque, as 
shown in Fig. 1, is developed. The braking torque 
tan be varied by adjusting the resistors R1 and R2. 
With this scheme the loom is easily brought to rest 
inample time for protection stop, smoothly and with- 
out shock. Contactors D and M open after the loom 
has stopped. 

Electronic relays are being used for the safe, fast 
and positive stopping of machines when single threads 
break, or where bobbins in loom shuttles run out, and 
the like. Fig. 5 shows a single unit type of electronic 
relay. The drop wires are small open metallic con- 
tacts which, when held up by individual threads, keep 
the grid of the thyratron negative so the tube can- 
not fire. As soon as a thread breaks and its drop 
Wite falls, the grid becomes positive and the tube 

, energizing the relay. This action is dependable 
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Fig. 6—Multiple unit electronic stop motion relay which 
shows by lighting a lamp which thread has broken 


even though the drop wire contact is made only for a 
few microseconds and the contact resistance, due to 
dirt and corrosion, may be as high as 30,000 ohms. 
The voltage across the open drop wire is about 10 
volts with one side grounded, so open contacts are 
not dangerous. At the time the drop wire contact is 
made the current is so small that there is no arcing 
or burning on the lightest of drop-wire or contact- 
making schemes. 

A similar electronic relay, but of the multiple-cir- 
cuit type, is shown in Fig. 6. As many groups of drop 
wires as desired are connected as shown, one group to 
D1, one to D2, and so on, using as many thyra- 
trons as there are drop-wire, or indicating groups. If 
a contact is made at D1 its thyratron will fire and pick 
up the relay and also illuminate the indicating lamp 
1. Since the thyratrons are operated by direct cur- 
rent, once they are fired they will remain conductive 
and keep the relay picked up and the lamp illuminated 
even though its drop-wire circuit is opened. The re- 
lay is dropped out by a reset circuit in series with the 
relay coil, not shown in Fig. 6. 

When any one of the drop wire circuits, such as D1, 
has fired its thyratron, current will flow through re- 
sistor R3 and because of. the voltage drop in R3, the 
cathodes of all the thyratrons will become more nega- 
tive than the grounded lead of all the drop-wire cir- 
cuits. Therefore, after the relay has picked up and 
stopped the machine, should any or all of the remain- 
ing drop wires close they cannot cause their respec- 
tive thyratrons to fire, and only the lamp correspond- 
ing to the drop wire that first made contact will be 
lighted. Hence the operator will know exactly where 
the trouble originated. 











Selecting 


for Springs 


By Ronald F. Pond 
Chief Spring Engineer 
Reliable Spring & Wire Forms Co. 

Cleveland 


HEN the designer approaches the question 

of determining the finish to be applied to 

a new spring, his‘choice may be complicated 
by as many as eight factors. That is, in dealing with 
some types of springs, as many as eight phases of 
the problem should be considered before the correct 
decision can be made, particularly when the objec- 
tives of desired appearance, corrosion resistance, and 
maximum economy are to be attained. 

Springs are more difficult to finish than almost 
any other class of product. Infinitely varied in shape 
and proportion, all too many springs are poorly 
adapted to economical methods of handling in the 
finishing shop, such as barrel plating in the electro- 
plating shop, and centrifuge application of finish in 
the paint and Japan shop. 

Some springs, like those in Fig. 1, can be barrel 
plated at moderate cost if they do not tangle exces- 
sively. Another difficulty often encountered in plat- 
ing, particularly with flat springs, is that heat- 
treating scale forms on the surface of the parts, 
which cannot be removed by commercial solvents. 

Each type and kind of finish can be considered 
in the light of the results achieved by it, and of the 
difficulties of its application to specific groups of 
springs. Springs can be considered as groups, and 
the suitability of and difficulties in applying the 
various finishes can be related to the group. Re- 
gardless of the method of approach, a certain amount 
of repetition may occur, but this will be minimized 
if the designer will first consider the individual spring 
on his drawing board from the standpoint of what is 
to be achieved by the finish, and then take up the 
physical characteristics of the part in the light of 
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Protective Finishes 



















the advantages, limitations, and difficulties of appli- 
cation of the finishes he feels will provide the de- 
sired appearance. 


APPEARANCE: Proceeding according to this plan, 
the designer will in most instances begin by ascertain- 
ing what colors and finishes will be used on the 
parts adjacent to the spring in the assembly. He 
should then base his initial decision on whether or 
not the spring should have the same, or a contrasting 
color. At this point, a cautionary note should be 
stressed: Supposing that the spring is clearly visible 
and that customer acceptance is therefore an impor 
tant angle, the designer should realize that he is 
going to complicate the task of procurement if he 
decides on a perfect matching of finish. Especially 
in the case of color-Japans, he cannot be sure of 
matching colors, if the spring source applies the 
finish, unless he specifies the paint by source, name 
and number, and furnishes data as to cleaning meth 
ods, number of coats, and baking procedures, dow! 
to the last minute detail. Though matching color 
are justifiable sometimes, the practice is likely 
increase cost and lengthen delivery time, for there is 
a good chance that a color and kind of finish will 
be specified which the spring source does not carry in 
stock. A contrasting color usually will give les 
difficulty. 


Matching Colors Is Difficult 


The problem of matching colors exists also will 
electroplated springs; identical plating procedure 
will produce varying results on machined parts and 
springs, depending on the surface finish of each be 
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fig. 1—Above—Left—Comnpression springs hav- 
ing an index between three and seven can be 
barrel plated at moderate cost 


Fig. 2—Above—Right—Plated wire forms. Rings 
are bright nickel-plated oil-tempered wire, 
requiring exacting heat treatment to reduce 
hydrogen embrittlement. The rectangular 
shapes are precision formed and rack plated 
with hard chrome to resist abrasion 


Fig. 3—Right—Folded shape cannot be claaned 

in tumbling barrel. Electroplating also would 

not reach inside the folded section. Com- 

mercial solvent cleaning and phosphate type 
coating are recommended 


fore the plating operation. In this connection it 
should also be mentioned that the appearance of 
certain electroplates differs considerably from the 
usual appearance of the base metals, and even from 
the appearance of the same metals applied by dif- 
ferent means, such as hot-dipping, and the surfaces 
obtained on precoated wires. Electroplated tin, for 
instance, has a dull white appearance and unburnished 
electroplated copper is a dull red. 


PROTECTION AGAINST CORROSION: There is no 
question but that the most common reason for ap- 
blying finish to springs is the frequent need for 
Protecting the part against corrosion. While the cor- 
‘osion-resistant materials—stainless steels and the 
nonferrous groups—regularly provide the best an- 
sWer where service conditions are really tough, the 
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high cost of these materials and the lower level 
of their physical properties force the specification 
of carbon steel for most springs. Carbon steel, if not 
protected by oil or otherwise, is capable of turning 
brown with rust overnight in a humid atmosphere, 
and even after nothing more than the touch of a 
sweaty hand. 

Electroplating, it must be emphasized, is not a 
perfect corrosion preventive, though it is often so 
termed. This statement can be applied fairly equally, 
to all kinds of plating. In most atmospheres, cad- 
mium offers the best resistance. Next in order of 
corrosion resistance would come zinc; then the ex- 
pensive and more lustrous copper-nickel-chrome com- 
bination commonly applied to automobile trim; cop- 
per; tin; nickel (by itself); and brass. The sequence, 
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it must be emphasized, will vary somewhat in dif- 
ferent climates and applications. 

The degree of corrosion resistance depends on the 
thickness of plate deposited and also on the porosity 
of the plate. Consideration also should be given as 
to whether or not the material surface is suitable for 
an even plate, that is, free from pits and oxidation 
or scale. The most common high-protective plating 
for springs is 0.0003-inch of cadmium, which is gen- 
erally considered to be capable of withstanding 100 
hours of salt spray. Maximum corrosion resistance 
is stated by most authorities as being at the level 
of 200 hours of salt spray; for this amount of pro- 
tection, a plating deposit of 0.0005-inch of cadmium 
is most frequently specified. Recent developments 
have brought the protective level of Irridited or 
chromated zinc to approximately the same point. As 
to the copper-nickel-chrome, and nickel-chrome com- 
binations, 0.0002-inch of copper plus nickel or 0.0001- 
inch of nickel plus 0.00001-inch of chrome will resist 
96 hours of salt spray without appreciable corrosion. 

As to corrosion resistance, the value of the other 
common plates, nickel (alone), copper, brass, tin, 
and silver drop away sharply, and these finishes 
are used largely for some of the other purposes dis- 
cussed in this article. 


Oil Gives Best Protection 


At this point it may be well to point out that the 
best protective finish for carbon-steel springs is oil, 
as long as the part is used in a manner and location 
permitting it to be so protected. Of oil finishes there 
are many, ranging from SAE 10 petroleum, through 
various commercial products carrying waxes and 
having various drying and adhesion potentials. By 
specifying such finishes (it is well to specify alter- 
natives to help cost and delivery), the designer is 
protecting his new spring against wear, and at the 
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same time is specifying a corrosion inhibitor which 
will in no way harm the spring itself. 


PROTECTION AGAINST ABRASION: Allied with the 
factor of protecting the spring itself against wear, 
and consequently the mating surfaces involved, js 
the need sometimes encountered in flat springs ang 
wire forms for obtaining a surface which will regigt 
abrasion and galling, Fig. 2. For such purposes, the 
ideal electroplates are decorative chrome (copper. 
nickel-chrome combination) and hard chrome, as well 
as tin, lead (which also is resistant to sulphuric 
acid), and copper. 

In applications where a black or dull gray finish 
is satisfactory, the designer has available variou 
well-developed commercial phosphate treatments, and 
oxide finishes such as Pentrate, all of which achieve 
a surface grain structure, retaining the oil applied in 
the course of treatment. All offer good corrosion 
resistance. Of these Parco-Lubrite (Parker Rust 
Proof Co.) is especially to be recommended. Twenty. 
four hours of salt-spray resistance can be expected. 


KIND OF MATERIAL: The careful designer should 
next consider finish from the standpoint of the kind 
of material he has selected for the spring and bk 
ready to reconsider that choice. Electroplating of 
oil-tempered spring wire is inherently difficult. This 
material, because its finish generally requires harsher 
cleaning agents prior to the plating bath and be 
cause of its granular structure, is susceptible to hy- 
drogen embrittlement during the plating process, 
Frequently. this cannot be removed by subsequent 
heat treatments and a great deal of spring breakage 
can be charged to this condition. The fact that oil- 
tempered wire springs are sometimes plated suc 
cessfully, Fig. 2, should not be relied on as a safe 
guide in new decisions. 

This principle often applies to flat springs which 
are most frequently made from annealed steel, hard 
ened and drawn after all forming operations. The 


Fig. 4—Large spring in 
dex makes these springs 
practically — unplatable 
in tumbling barrel. The 
mat of tangled spring 
of large index ond 
small wire size cannd 
be unscrambled with 
out damaging th 
product even though 
springs have clo 
end coils. Corrosiot 
resistant or preploted 
wire is recommended } 
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heat treatment results in a grain structure similar to 
that of oil-tempered spring wire. Consequently, it 
accepts a considerable amount of hydrogen embrit- 
tlement, especially when plated with cadmium, zinc 
or the copper-nickel-chrome combination. In this 
type of work, however, embrittlement can be effec- 
tively controlled, Fig. 2, if the Rockwell hardness can 
be reduced to the lowest possible range consistent 
with the deflection requirements of the part and if 
drawing time can be increased, even at a lower tem- 
perature. 

Because brass and phosphor bronze oxidize rather 
quickly, becoming dark and dull in finish, nickel or 
cadmium sometimes are applied to improve appear- 
ance. This practice usually has satisfactory results 
unless a plating of nickel heavier than 0.0002-inch is 
applied. Should this happen, the effect on the load 
rate of the spring may be surprising. Nickel, being 
a hard and brittle plate, will stiffen a spring appre- 
ciably and thus upset the best calculations of the de- 
signer. 

SURFACE OF MATERIAL: Even more important than 
the kind of material, when electroplating is required, 
is its finish. The ultimate in a lustrous plate cannot 
be obtained on a rough and pitted surface. If a flat 
spring is applied where finish will have an effect on 
consumer acceptance, the designer should specify the 
best commercially obtainable finish for the material 
in question. 

Springs and wire forms made from the lower priced 
basic, hard-drawn and oil-tempered carbon-steel spring 
wires will carry less luster when plated than will the 
more highly polished music spring wire or drill rod. 
Therefore the latter materials should be specified in 
applications requiring the brightest possible finish. 

Depending on the design of the parts, however, the 
cheaper materials may sometimes be given treatment 
after forming which will materially improve the 
brightness of the plate. Parts which will not tangle 
and which are sufficiently sturdy in section to with- 


Fig. 5—Corrosion-resist- 
ant wire should be util- © 
ized for these springs 
because of difficulty in 
plating. Some are 
small enough to catch 
in holes in plater’s bar- 
rel, others have large 
index. If plated, clos- 
Ing the open hooks 
somewhat would  re- 
duce trouble 
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stand rough treatment without distortion may be 
tumbled in sawdust or fine abrasive, with a much 
brighter plate as the result. Sand blasting before 
plating is often necessary to remove heat-treating 
scale from flat springs, particularly when the part is 
so formed that its inner surfaces cannot be reached 
effectively by the abrasive in a tumbling barrel, Fig. 
3. This treatment is capable of removing scale com- 
pletely and makes possible an even plate with per- 
fect adherence. The resulting finish, in the case of 
both zinc and cadmium plating, is satin rather than 
highly lustrous. When nickel or copper-nickel-chrome 
is applied to such a surface, the finish is bright. On 
close inspection, however, the surface is seen to be 
slightly uneven and finely pitted, due to marking by 
the sharp particles of sand. 


Heavy Plating May Crack 


DEFLECTION REQUIRED: Particularly in the case of 
nickel and chrome plating, the deflection required of 
the spring must be considered. These plates, being 
hard and brittle, often will not withstand torsional 
twist and bending which may be well within the po- 
tential limits of the material used. In order to ob- 
tain high luster, nickel and copper-nickel-chrome 
thicknesses of 0.0002 to 0.00075-inch are often speci- 
fied. If the heavy plate cracks and flakes, the spring 
source and plater should not be blamed on the 
grounds of inferior workmanship. 


SIZE OF SPRING: The designer should bear in mind 
that barrel plating is more economical by far than 
still-tank plating. The difference in cost, particular- 
ly for small springs, is so great as to make the cost 
of still-tank plating prohibitive. As the size of the 
spring increases, the difference between barrel and 
still-tank plating costs narrows until the point is 
reached where a spring is too large to be handled in 
a plating barrel efficiently. This breaking point is 


difficult to determine exactly but it might be said 
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that, where the overall length of a spring exceeds ten 
inches, still-tank plating may be the only or cheaper 
method. 


PROPORTIONS OF SPRING: Spring engineers usually 
agree that a ratio of one to seven is an ideal spring 
proportion, Fig. 1. That is, in coiled springs made 
from round or square wire, the ideal proportioning of 
a spring would dictate that its mean diameter should 
be seven times the diameter or section of the wire. 
Applied to the problem of electroplating, the rule can 
be revised to this extent: from the standpoint of 
plating and plating cost an index range of three to 
seven is ideal. Above this range, any helical spring 
becomes increasingly pliable and is subject to tang- 
ling and distortion when subjected to rolling and 
agitation in the plater’s barrel. The index range of 
13 to 24, for instance, Fig. 4, should be regarded defi- 
nitely as a danger zone. 

When the effect of tangling is distortion of the 
spring, the danger is obvious, but the story is not 
told by this statement alone. The spring manufac- 
turer, necessarily mindful of all the costs incident to 
the production of springs, will figure his prices to 
include the higher labor costs necessary to handle, 
through the various phases of the manufacturing 
process, a spring which tangles easily. Sometimes he 
must charge for disentangling and inspecting the 
parts after plating. 


Costs May Become Excessive 


A helical spring with an index of three to seven 
may cost seven cents per pound to cadmium plate to 
a thickness of 0.0002-inch. A spring of the same 
weight, but with an index of twenty may cost more 
than twice as much to plate to the same thickness. 
Moreover, when springs tangle badly they become 
enmeshed into a dismaying mass of tangled wire, 
Fig. 4, in the center of which may be some incom- 
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pletely plated springs, even some entirely devoid 
plate. 

When such conditions can occur, the idea of electyy 
plating the part after forming should be abandong 
The spring should be redesigned to use a corrosion 
resistant material, if corrosive attack is to be seve 
and space will permit use of lower tensile mate 
such as phosphor bronze and brass, Fig. 5. In gygh 
instances stainless steel is by far the best answer an 
may offer real ‘economy when the price of the staj 
less steel spring is compared to its counterpart mag 
from carbon steel, plus plating. 















Preplated Wire Is Alternative 






Another convenient alternative is to specify pr 
plated carbon-steel wire, Fig. 6. At present cadmiyy 
zinc (galvanized wire), copper, lead alloy, and ti 
(subject to government order) plated wire are ava 
able. These preplated materials have limitations ¢ 
some importance. There is no protection at the buf 
end of the wire. The plating on the wire comme 
cially available will not meet government plating spe 
ifications, as it seldom reaches a thickness as greg 
as 0.0001-inch. The finish is subject to damag 
through scratches and tool marks during coiling an 
forming operations. Particularly with respect to tin, 
the luster and effectiveness of the plate are reduced 
by the heat treatment generally required for helical 
springs subsequent to the coiling and forming op- 
erations. 

Decidedly worthy of comment is the fact that a 
prenickel-plated low-carbon basic steel wire, suitable 
for wire forms but not springs, is now available o 
which the plating is not brittle, has high luster and is 
extraordinarily resistant to fracture through tod 
marks and scratches, Fig. 6. A spring wire, having 
the same finish, is under development. 

It is obivous that springs tangle for other reasons 

(Continued on Page 194) 
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| Selecting Engineering Personnel 


Proper selection of personnel offers the key to maintaining 


asons the vitality of the up-to-the-minute engineering department 





=, life-blood of the engineering department 

in any industrial organization, large or small, 
is the influx of capable new personnel, bring- 
Ing along with them a flood of new ideas and new 
enthusiasm. One of the most important functions of 

 eC0- pny business, therefore, is competent, conscientious 

a niting of new engineers and designers. : 

ye Modern industry is becoming more’ and more 

Hig Bspecialized in all of its functions—engineering, sales, 
research, etc. Colleges and universities throughout 





'. |-Whether experienced or inexperienced men are 
foncerned, the first step is usually the personal interview 





ACHINE DESIGN—December, 1948 





By T. W. Prior 
Personnel Department 
Goodyear Tire & Rubber Co. 
Akron, Ohio 


the country, in order to meet this trend toward speci- 
alization, are offering special courses to provide the 
correct background for the industrial leaders of to- 
morrow. Thus, the selection of new personnel to fill 
specialized jobs within industry is in itself becoming 
more and more complicated. 

Any company representative who is called upon 
to select new engineering personnel for jobs in in- 
dustry must be more than a “jack-of-all-trades.”’ He 
must be well versed in all the varied requirements of 
the engineering department or departments in order 
to be able to recognize good material. No longer 
may the personnel representative depend on a record 
of academic achievement alone—although we do not 
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mean to minimize the importance of thorough schola- 
stic training. The engineering graduate who hires 
into a large organization today must carry his weight 
not only in his specialized field; but if he is to go 
far, he must be something of a diplomat, a sales- 
man and a manager as well as an engineer. Oppor- 
tunities for the researcher to become lost in his 
laboratory with his test tubes, for instance, never 
having to meet the public or to deal with adminis- 
trative problems or sales problems within his own 
organization are few and far between. 

All of this places an additional burden on the 
personnel representative. He must hire not only 
people with good technical training, but people who 
are well balanced in almost every field. Since 1939 
an additional problem has been added to the person- 
nel representative’s job in that the demand for com- 
pentent specially trained men has increased by leaps 
and bounds. 


Success Still Depends Upon Individual 


In this article, some of the pertinent aspects of 
personnel interviews and hiring for present-day in- 
dustry will be discussed. It is important to point 
out, however, that the repetition of the old Amer- 
ican success story where a man with little formal 
education can make the most of his opportunities 
and become another Edison or Rockefeller must not 
be precluded. In fact, the president of Goodyear 
is an excellent example of just such a success story. 
The important fact remains, however, that if the 
average business is to survive, it must have a good 
“pipe-line” from the sources of formal training— 
colleges and universities of the nation—to the work 
benches of practical knowledge within the particular 
organization. 

This article, therefore, will attempt to give an 
insight on some of the problems facing the personnel. 
representative and will endeavor to show at least 
one method of approach to some of them. The prob- 
lems involved in the making of a well-balanced, well- 
trained new employee into a smooth functioning credit 
to the particular organization into which he hires 
—a matter of proper training and indoctrination— 
is the ammunition for another interesting article. 

Personnel functions are usually considered to be 
divided into three sections: Selection, training, and 
personnel relations. In this article, discussion will 
be confined to problems and procedures in the field 
of selection and the contacting of prospects. 

There are several commonly recognized sources for 
personnel which may offer possibilities; (1) People 
who apply in person (2) people who apply by mail, 
and (3) people who are recommended by employees 
and friends. In addition, the employer searching for 
qualified engineering personnel utilizes such chan- 
nels as employment agencies, advertisements, other 
industries that have people working on the same or 
similar types of work where the experience would 
be valuable, and college placement services. 

Contacting of colleges by industrial concerns has 
increased by leaps and bounds in the last twenty-five 
years. In the June issue of Nation’s Business an 


134 



































article by Homer H. Shannon, “The Bull Market i 
Mortar Boards” brings out the tremendous increas 
in college recruiting in the last year and shows thi inex 
there are prospects for even more activity in thi divic 
field for the future. Wha 
Selection procedures, therefore, may stem from Fj 
a number of sources; and the people who are beilif invo 
considered usually fall into one of two groups: Bi jzati 
perienced or inexperienced. Selection interviews f0§ mac] 
experienced and inexperienced prospects naturallfis g 





are different. are 
field, 

Approach Depends Upon Applicant om 

In considering experienced prospects, the dis 0 
sion is inclined to center largely around work # or t 
on-the-job training; whereas, in considering the : oe 


experienced applicant, in most cases graduates 
whom is sought fundamental engineering prepa 
tion and personal potential, the interview cent ) 
around academic training, job interest and pers appl: 
ality. artic 

In either group, selection usually begins with out 1 
personal interview, Fig. 1. Many companies hi be si 
supplemented their personal interviews with examil point 
tions and tests. In many fields, these have not 0 sprin 
proved—especially in the industrial field where ™& 18 to 
are still considered pretty much experimental. 50 ; 
companies, however, have been very successful wig “6° 
aptitute tests. Procter and Gamble, which has ™ we 
such tests for a number of years, is probably * 
outstanding industrial concern to carry on work 
this field. 

Considering of the mechanics of interviews, 
are threee things sought for in an applicant, whel 
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Fig. 2—In interviewing college men, the first step is usually 
a group meeting at which the general aspects of the jobs 
being offered are given 


creas 

s tas inexperienced or experienced; What kind of an in- 

n U§ dividual is the applicant? What does he want to do? 
What can, he do? 


fron First of all, for example, assume a hypothetical case 


beiti involving an experienced prospect. Within the organ- 
s: Ef ization are openings for a number of technical men— 
ws fi machine and tool designers, perhaps. The first step 
turallf is a look into the present organization to see if there 
are already available men who are prepared in the 
field, but who are doing some other or subordinate 
work, If this is true, selection of prospects is largely 
a matter of reviewing their experience and obtaining 
Jiscug *88Urance that the men are worthy of advancement 
‘k ag transfer. But if acceptable prospects are not 
he im@Mong present personnel, then the outside sources 
tes ig Mentioned previously miust be utilized. 
ep2 The selection procedure is begun by asking the ap- 
ente@Plicant to fill out a standard application form. This 
ers *PPlication alone could be the subject of a complete 
article in itself and so cannot be passed over with- 
out some discussion. Basically, the application must 
be simple, it must be short; and it must bring out the 
Points of interest which will assist in providing a 
t bet springboard for the personal interview. The purpose 
e th’ to find out what the man looks like on paper. 
mm The qualification blank used in considering the col- 
1 wi lege graduate brings out his personal background, 
5 ust his educational background, and his interests. A sec- 
ly t tion which should not be overlooked in this particular 
ork @'YPe of form is the extra-curricular activities. The 
college interviewer must be experienced in fraterni- 
_¢h@@es, honorary organizations, etc., so that he can spot 
heti“e man’s achievements without asking him a great 
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many questions. In considering an applicant, his 
qualifications are judged in the following propor- 
tions: Forty per cent personal make-up, forty per 
cent training and scholastic record, and twenty per 
cent interest or desire. 

A special interview guide is designed to be used 
by an interviewer, particularly an inexperienced in- 
terviewer, such as a department head, who does not 
spend most of his time interviewing people and who 
is not particularly trained in persounel techniques. 
This guide is helpful in learning good interviewing 
procedure. In this guide, in addition to the personal 
and educational qualifications, the financial and ex- 
perience records are stressed and much more infor- 
mation is asked for than that which is given on the 
qualification blank. The aim is to determine why a 
man did certain things and whether or not these 
things fit into a logical pattern which may assist in 
evaluating the applicant relative to the requirements. 

In considering experienced personnel, a written 
summary of the man’s past record is valuable. Many 
companies have a rule which is good. It provides 
that in addition to writing reference letters, a check 
of one or two of the previous employers be made by 
telegram or telephone. Almost without exception it 
is found that previous employers will give a true 
story and a realistic picture of the man. 

In considering the second or inexperienced group, 
selection of young engineers is concentrated pretty 
largely in the field of college recruiting. Most com- 
panies, in sending out personnel representatives to 
colleges have found it necessary to send mer who 
are well versed in the requirements for almost all of 
the company’s operations. This is true because in 
addition to selecting new employees, the personnnel 
representative must do a certain amount of public 
relations and educational work for his company. 

Interviewing college men is begun with a group 
meeting, Fig. 2, in which an explanation of the jobs 
being offered and the training to be given is made. 
Perhaps some company literature is passed out. 


Interviews Require Skill 


Individual interviews begin by offering the ap- 
plicant information concerning the job rather than 
going directly into the applicant’s own personal qual- 
ifications. Then, after this brief discussion, an at- 
tempt is made to determine the qualifications of each 
applicant individually. What kind of an individual 
is he, and what can he do? This type of interview 
requires considerable experience and skill on behalf 
of the company representative. The primary objec- 
tive is to find potential engineering personnel for the 
organization and little or no information on similar 
experiences is available for guidance. The profes- 
sors who have associated with the applicant for a 
period of four or five years usually can help consid- 
erably. 

What does the man want to do? This is almost 
always answered by the applicant’s reaction to the 
statement: “I have an opening for a design engi- 
neer. Do you feel this type of work is what you are 
looking for?” If the applicant is interested, his re- 
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actions will be not unlike an ardent basefall fan talk- 
ing about his favorite game. 

Some of the engineering schools, particularly 
sponsor academic-training-actual-job-experience co- 
operative programs simply because they help the 
student find what he wants to do. Summer experi- 
ence and family influence also have a direct bearing 
on what the applicant wants to do. 

Success of most college interviews depends largely 
on the skill and planning of the interviewer. Usual- 
ly, these interviews are short—fifteen to twenty min- 
utes—and in addition to telling the company story, 
they help find the answer to the three questions: 
What kind of an individual is he? What does he 
want todo? What can he do? 

Up to now in the selection of technical personnel, 
however, too much emphasis has been placed upon 
technical ability as determined by the grades the 
applicant received in school. Not enough stress has 
been placed on the man’s personal make-up. Very 


few companies have any place where the individy,) 
worker is paramount. Men have to work pretty large. 
ly in teams, and we are as much concerned today 
with how well the man will function as a part of on 
of these teams, regardless of his background, ag jy 
his technical skill. As a result of past experieng 
along this line, it is believed that the man who ha 
the responsibility of selecting technical personnel yijj 
attempt to go deeper and find that the man is no 
only properly prepared but also will discover how 
well he is going to fit into the organization. 

It would be well to mention four books which cap 
be of help not only to the man who has the respongi- 
bility of selecting personnel but to applicants who 
are looking for jobs as well. Books such as Paul 
Boynton’s Six Ways to Get a Job, Lyons and Martin's 
The Strategy of Job Finding, The Choice of an 0c. 
cupation by the Yale Press, and The Young Man in 
Business by Howard Davis should be of interest to 
beth groups. 


Planetary Design Short Cuts Eliminate Tedious Analysis 


To the Editor: 

The author of the article “Modified Approach Per- 
mits Flexible Planetary Design” (M.D. Sept., 1948) 
is wrong in suggesting a standard planet pinion to 
mesh with a so-called Buckingham (short addendum) 
ring gear. The suggested combination will produce 
a poor gearset with excessive backlash, shallow work- 
ing depth and low tooth contact ratio. 

From Buckingham’s Manual of Gear Design, Sec- 
tion II, Pages 108 and 111, the ring gear dimensions 
are: Root radius = 3.149 in.; internal radius = 
2.940 in.; and arc tooth thickness — 0.1389-in. 

Dimensions of a standard 22-tooth pinion are: Out- 
side radius = 1.200 in.; root radius — 0.975 in.; and 
arc tooth thickness = 0.1571-in. 

Backlash is equal to the circular pitch minus the 
sum of the are tooth thicknesses: = 0.3142 — 
(0.1389 + 0.1571) = 0.0182-in. This is excessive 
since 0.003 to 0.005-in. is considerd normal backlash 
for ordinary applications. 

Working depth is equal to the center distance plus 
the pinion outside radius minus the ring gear internal 
radius: = 1.900 + 1.200 — 2.940 = 0.160-in. This 
is only eighty per cent of full depth and reduces the 
tooth contact ratio from 1.600 to 1.439. 

If a standard planet pinion is used, the ring gear 
should also be standard. The inside diameter, how- 
ever, may be increased to 5.830 in. in accordance with 
Buckingham’s recommendation. The dimensions of 
this ring gear are: Root radius = 3.125 in.; internal 
radius = 2.915 in.; are tooth thickness = 0.1571-in. 

In this combination the theoretical backlash is zero 
but the desired backlash can be obtained by cutting 
the teeth slightly deeper. The tooth contact ratio will 
be 1.754 instead of 1.439. If a tooth contact ratio of 
1.600 is acceptable the inside diameter may be in- 
creased to 5.854 in. 
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It is stated under Fig. 2 that “standard pinion be- 
ing smaller than Buckingham pinion provides more 
clearance.” Actually, the clearance may be the same 
for either standard or special gears because the in- 
side diameter of the short addendum gear is increased 
by the same amount as the outside diameter of the 
long addendum pinion, and the whole depth of the 
teeth is the same in both cases. The pinion arc tooth 
thickness is larger than standard by an amount equal 
to outside diameter increase multiplied by the tangent 
of the pressure angle. The gear arc tooth thickness 
is reduced by the same amount. 

CARL A. JOHNSON 
Springfield, Mass. 


To the Editor: 

The author realizes that the gear set recommended 
in his article is not the best, but it permits selection 
without going through a tedious analysis of interfer 
ence calculations as outlined dh Pages 36 to 40, Set 
tion II, of Buckingham’s manual. This was the whole 
point of the article. 

The gear set suggested by him would be better from 
the strength point of view but automatically calls for 
interference calculations which Buckingham modifica 
tions were designed to avoid, as the 0.025-in. differ 
ence in outside radii of the two pinions is removed by 
using a standard ring gear. Furthermore, a contact 
ratio of unity is considered good, inasmuch as large! 
values are theoretical and may not be realized be 
cause of flexibility of the supports of the gears, mak: 
ing it impossible to count upon a particular value. 

When strength requirements and wear characters 
tics are important, a careful selection is recommended 
and short cuts in the article should be avoided. 

SERGEI G. GUINS 
The Chesapeake & Ohio Railway Co. 
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Designating ~ 
Surface 


Roughness 


... with the aid of 
geometric standards 


oo | of surface finish specifications, 
embodying a high degree of precision has 
been a project on which engineers of General 





Motors Corp. and Chrysler Corp. have been working 
for the past two years. Basically, the problem re- 
Volved around the production of a master set of 
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By Clayton R. Lewis = and Arthur F. Underwood 


Staff Engineer Head of Mechanical Engineering Dept. 
Chrysler Corp. General Motors Research Laboratories 


Fig. 1 — Top — Fine-line rul- 
ing machine, developed by 
General Mofors Research 
Laboratories, capable of 
scribing up to 10,000 paral- 
lel lines per inch on a 
gold master specimen 














Fig. 2—Above—Taper sec- 
tion of geometrically ruled 
specimen having 160- 
microinch average peak- 
to-valley height. Hori- 
zontal magnification 400, 
vertical 10,000 diameters 
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Fig. 3—Taper section of ground specimen, 148-microinch 
average peak-to-valley height. Horizontal magnification 
300, vertical 7500 diameters 


standard surface finish specimens from which exact 
replicas could be made. Inherent inconsistencies of 
ground, machined, lapped, or honed surfaces made 
it necessary to turn to other means of producing 
accurate master specimens. The almost infinite 
variety of surfaces makes it obviously impossible 
to reproduce all characteristic finishes in a limited 
number of sample blocks. In the final analysis, 
however, the roughness reading obtained from a 
given operation is the only criterion for acceptance. 
It was finally decided to make master specimens 
by ruling a geometric pattern on flat, polished gold 
plates with a diamond stylus. 

No available equipment could handle such a micro- 
scopic ruling assignment, so it was necessary to de- 
velop a fine-line ruling machine which would rule 
grooves in a polished specimen up to 10,000 lines 
per inch while holding the pitch accurate to plus 
or minus 2 per cent. General Motors Research 
Laboratories perfected such a machine, Fig. 1, which 
is now in successful operation. The specimen is 


TABLE I 


Proposed Surface-Finish Standard 


Loss of 
Penetration Due to Stylus 
Angle Radius of (microinch) 
of Cut Density Pitch 500 400 
(degrees) (lines/in.) (# in.) (# in.) (4 in.) 


126°54’ 250 4000 59 47 
136° 24’ 250 4000 38 31 
145°36’ 250 4000 22 18 
150° 263 3800 17 14 
150° 333 3000 17 14 


150° 416 2400 17 14 
150° 526 1900 F 14 
150° 666 ‘1500 17 14 
150° 833 1200 17 14 
150° 1000 1000 17 14 


150° 1250 800 17 14 
150° 1666 600 17 14 
150° 2000 500 17 
150° 2500 400 17 
150° 3333 300 pi 


150° 3333 300 17 
150° 5000 200 15 
157°24’ 5000 200 10 
161°50’ 5000 200 6 
165°12’ 5000 200 4 
168°54’ 5000 2 
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mounted on a table which reciprocates back apj 
forth under a diamond stylus. This stylus is held jy 
an arm actuated by means of cams which lowe 
it onto the specimen with controlled pressure fo 
every cutting stroke. Depth of scratch is eq. 
trolled by adding or removing small weights to var 
the pressure of the tool on the surface. 
Indexing of the tool arm to scribe succeeding ling 
is accomplished with a carefully machined lead screy 
having 20 threads per inch, working in conjunction 
with a ratchet gear, precision cut with 500 teeth, 
This permits varying the density of the scribed ling 
between 250 to 10,000 per inch. The table is floatej 
on oil to give smooth cutting and the entire m:. 
chine is suitably mounted to minimize vibration. 
Ruled master samples are calibrated by the engi. 
neering staff of Chrysler Corp. This involves taper 
sectioning the scribed specimen across the lay of the 
rulings to amplify their contour by 25 times for 
easier measurement, Fig. 2. In Fig. 3 is shown a}; 
comparative specimen of a ground surface. This}; 
method follows a technique developed by H. R. Nelson 
of Battelle Memorial Institute, and is reported to he 
accurate to a fraction of a per cent on coarse rulings 


Fig. 4—Diagram of stylus penetration in 150-degree geo- 
metrically ruled surface, vertical section 


Stylus Tip 


he ee. el aE 
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(74 loss of — 
penetration 


130." roughness—— 
helgnt— 


00! pitch 
—— eee 


and to approximately 5 per cent on extremely filt 
rulings. Work done to date indicates a variation @ 
error between individual rulings averaging 3 per cell 

Replicas of the master samples are produced }) 
electroforming, carried out by U. S. Rubber Co. Tht 
original scribed gold master is plated by the Hea 
process about 0.001 to 0.002-inch with nickel asl 
backed with 3/16-inch electrolytic iron. The plating 
is then stripped from the master specimen by m 
chanical means. Succeeding generations of replic# 
are made similarly, each from the immediately pr 
ceding specimen. Finally, the nickel surface of tt 
replica to be used is given a flash plating of rhodiu®. 
As calibration is to be done on the sixth generaulm@ 
of replicas, considerable plating time naturally ™#* 
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*k and§ pen involved. After the masters were calibrated, 
held inf heir first reproductions were mounted in a jig fix- 
lower f ure and production plating began on the next gene- 
ire forf ration of replicas. This phase of the work requires 
S con-§ ¢yeral months at best. 
0 varyf While the primary purpose of the work is to 
supply Chrysler and General Motors shops and 
& lines} engineering departments with an accurate set of 
| screw} gurface-finish specimens, as soon as their require- 
inctionf ments have been met, the specimen sets will 
teeth fhe placed on the market at a cost involving only 
d lines§ the expense of producing the electroformed rep- 
floated} jicas, and not any of the research cost underwritten 
re ma! by the two companies. 
tion. | Specimen sets will be housed in a thin pocket- 
> engi-fsize metal case and will be removable from the 
} taper case in groups of three or four roughness specimens 
of the} to faciliate instrument comparison with production 
es for} surfaces. Individual patch or plate size is 34 x 1% 
OWN @finches. Twenty-seven roughness values are provided 
This} in graduated increments from one-microinch (one- 
Nelson j millionth inch, abbreviated , in.) to 1000 microinches. 
| to bef These values are the average peak-to-valley distance 
"ulings § measured as indicated in the diagram, Fig. 4, which 
shows a greatly magnified ‘representation of stylus 
pnetration in a ruled surface with 150-degree in- 
duded angle and 0.001-inch pitch. Radius of the 
stylus tip is 500 microinches, the peak-to-valley 
roughness measurement is 130 microinches, with 
1? microinches loss of penetration. 
Data in TABLE I list various interrelated factors 
covering the range of the proposed surface finish 
standard, from 10 to 1000-microinch depth of cut. 


fig. 5—Sample parts drawings showing typical applico- 
tions of symbols and of surface finish specifications 
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TABLE II 
Standards for Roughness and Waviness 


Roughness (microinches) 


1 5 13 32 80 200 
2 6 16 40 100 250 
3 8 20 50 130 320 
4 10 25 60 160 400 


Waviness (inches) 


0.00002 0.00008 0.0003 0.005 
0.00003 0.0001 0.0005 0.008 
0.00005 0.0002 0.0008 0.010 


Roughness values less than 10 microinches ulti- 
mately will be calibrated. Pitch or peak-to-peak spac- 
ing of the rulings has been held between the limits 
of 200 to 4000 microinches to hold the standard 
surfaces within the frequency range of the Brush 
Analyzer and the Abbott Profilometer. The included 
angle has been made as wide as feasible to min- 
imize error introduced by lack of penetration of 
the diamond stylus. TABLE I shows these losses 
for the various depths of cut. 

Surface finish standard, as incorporated in Gen- 
eral Motors’ engineering standards manual, defines 
the purpose and scope as, “establishing definite clas- 
sifications for various degrees of roughness and 
waviness, and for various types of lay in the geome- 
trical irregularities of surfaces of solid materials.” 
A set of symbols is provided for use on drawings, 
and in specifications and reports. Ranges for roughness 
and waviness are divided into a number of steps 
and the general types of lay are established by type 
characteristics. The standard does not define the 
degree of surface roughness and waviness or the 
type of lay most suitable for a specific purpose; 
neither does it specify the means by which any de- 
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for finish are identified in TABLEs III and IV, resgpee. 
tively. 

The symbol used to designate surface irregularities 
is the check mark, with extension, as shown jp 
TABLE IV. The point of the symbol may be on the 
line indicating the surface, on the witness line, or 
on an arrow pointing to the surface. The long leg 
and extension shall preferably be to the right, as 
the drawing is read. The short leg may be increaseq 
in width to be more conspicuous if desired. 

A method of comparison is employed for deter. 


gree of such irregularities may be obtained or pro- 
duced. Furthermore, it is not concerned with the 
other surface qualities such as luster, appearance, 
color, corrosion resistance, hardness, microstructure, 
absorption characteristics or the like. The General 
Motors surface finish standard is written to con- 


TABLE III 
Standard Symbols for Lay 
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Parallel to the boundary line of the surface indi- 
cated by the symbol. Example: Parallel shaping, 
end view of turn and O.D. grind. 


Perpendicular to the boundary line of the surface 
indicated by the symbol. Example: End view of 
shaping, longitudinal view of turn and 9.D. grind. 


Angular in both directions to the boundary line of 
the surface indicated by the symbol. Example: 
Side wheel grind, and traversed end mill. 


Multidirectional. Example: Lap, superfinish. 


Approximately circular relative to the center of 
the surface indicated by the symbol. Example: 
Facing. 


Approximately radial relative to the center of the 
surface indicated by the symbol. 


Numerical value in inches of the width of spacing 
or roughness is added to the right of the direc- 


mining surface roughness. The piece being inspected 
may be compared by feel, or by instrument with a 
sample of known surface roughness. This sample 
may be a geometric surface finish block or a control 
piece part having surface characteristics in accord. 
ance with the specifications. Visual inspection is not 


TABLE IV 
Standard Designations for Surface Finish 


SO Roughness height value is placed adjacent to and 
on the inside of the long leg as shown. 


tional indication in the lay symbol. 0008 
50 Waviness height value, when required, is placed 
above the extension line as shown. 
form to the American Standards Association B 46.1 
standard. Definitions used in the standard for rough- 
ness, waviness and lay are as follows: 0008 
50 a Lay designation, when required, is placed in the 
Roughness height rating: A physical measurement rnd lay symbol under the extension line as shown. 
in microinches which shall be the arithmetical 
average of a series of peak-to-valley measurements 
of the surface roughness. These are to be taken .0008 
. s Roughness width value, when required is placed 
with an approved roughness measuring method to the Fight of the lay syuibel as chown. 
which has been calibrated with reference to the == .005 


geometric surface finish blocks, and are to be 
taken normal to the surface and, unless other- 
wise specified, in the direction giving the greater 
value (usually across the lay). 

Roughness width rating: The maximum permissible 
width of repetitive units of the dominant surface 
pattern. It may be specified in inches adjacent to 
the lay symbol. Irregularities having widths up 
to and including the maximum specified, or when 
no dimension is specified, up to and including the 
width of the irregularities due to machine feed 
shall be the basis for the roughness width spec- 
ification. 

Waviness height rating: A physical measurement 
in inches which represents the average vertical dis- 
tance from peak to valley of the wave. 

Waviness width rating: Waviness widths may be 
specified directly in inches. 

Lay specification: The lay of a surface shall be 
specified by the lay symbol indicating direction 
of the visible surface marks. 


Use of only one number shall indicate the maxi- 


mum value of either the height or the width of 
irregularities. 
tory. When two numbers are used they shall specify 
the maximum and minimum permissible value. 


Any lesser degree shall be satisfac- 


Standards have been established only for height 


values as shown in TABLE II. Symbols for lay and 


. 


reliable due to the fact that the piece being inspected 
may be of a different material than the sample and 
may have been machined differently. 

When one piece has been machined and accepted 
in accordance with the drawing specifications, this 
piece may become the control piece, and all subse 
quent pieces may be compared with it visually and 
by feel. There will be occasions when the decision is 
marginal and it will be difficult to agree as 
whether or not the piece conforms with the sample. 
This will be particularly true of the smoother fil 
ishes. In these cases, it will be necessary to use 4 
profile measuring instrument. 

Any standard device for linear measurement, bluing 
gages or light gages may be employed for surface 
waviness inspection. Measurement of waviness les 
than 0.0001-inch will ordinarily require the use of 
optical flats, bluing gages or similar devices. It 
spection for lay is by visual method. 

Illustrated in Fig. 5 are drawings of parts fd 
which roughness of critical surfaces is specified 
Standard symbols and designations for roughness 
height, roughness width, waviness height, and [ay 
are used to exemplify proper practice. 
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By W. Leopold 


Engineering Dep't. 
Wright Aeronautical Corp. 
Wood-Ridge, N. J. 


Rotating Disks at 


High Temperature 





Presenting a simplified method of calcu- 
lating centrifugal and thermal stresses 






Fig. 1—Above—Turbosupercharger rotor 


for an aircraft engine. Temperature 


gradient and centrifugal stresses in rotor 
disk can be determined by method out- 
lined in article 


Fig. 2—Below—Showing. what would hap- 
pen if rotating disk were made up of 
separate disks with freedom to expand 






















































































| 
Rototing 
Stotionory 06 F 
ALCULATION of stresses in a rotating disk is one of the most tf. é 
C laborious problems of machine design. Analytical solutions 
which give precise answers are too lengthy for design practice. 
The sum-and-difference solutions in common use give accurate and ts \ 
rapid indications of centrifugal stress but, with the exception of cer- _ Me 
tain rough approximations, neglect completely radial temperature ( Me, %, | 
gradients and resulting thermal stress. With the high temperatures ~<a) 
used in most modern designs, particularly in steam and gas turbines, as “, 
Fig. 1, the thermal stress and changes in the physical properties of the ara 
material with elevated temperature can no longer be neglected. The A/ ‘F os 
method presented in this article greatly simplifies the calculations GF IA 
and permits proper consideration of thermal stress. jy 
When considering a disk under these conditions, it is some- LL Z 
times confusing and disturbing to realize that the addition of ma- 
terial does not always strengthen the disk. To visualize this, assume aceal ok Sieiiian 
any symmetrical rotating disk to comprise a series of concentric 
hollow cylinders. By allowing complete freedom of motion between 
adjacent cylinders, the effect of rotation may be illus- 
trated by Fig. 2. It is known that the radial ex- 
pansion and stress of a rotating cylinder is a func- Remembering this, and restraining the disk to its 
tion of the linear velocity of the outer radius. The actual condition of no expansion betwcen cylinders, 
effect, shown in Fig. 2, is that the exparsion of it becomes obvious that the hub will tend to support 
the smallest cylinder is small in compar‘son to the the entire rotating disk. From this, several con- 
expansion of the intermediate and largest cylinders. clusions may be drawn: 
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1. The hub is the restraining portion of a rotating 
disk 

2. The larger the ratio of hub strength to disk inertia 
forces, the stronger the disk 

3. A relatively strong hub restricts radial expansion 
to a great extent, thus reducing tangential stress. 


These conclusions indicate that the hub is the 
place to put mass in a rotating disk to obtain greatest 
strength, when neglecting radial temperature grad- 
ients. 

By similar reasoning, the effect of a radial tem- 
perature gradient may be seen. When a temperature 
gradient exists, the hotter material tends to grow 
radially and circumferentially, but is restrained by 
the cooler portions of the disk. Resulting compressive 








1S 1Sp Fig. 3—Graphical meth- 

f od of representing 

tT Equation 5, which re- 

A ly lates the radial and 

} ig (2 tangential stresses in a 
, "> rotating disk 











circumferential stresses in the hot material are 
superposed upon tensile. circumferential stresses 
caused by rotation, thus determining the value of 
stress existing under the combination of the tem- 
perature gradient and rotation. 

Value of the equivalent tensile stress attained by 
combining centrifugal and radial stress at any given 
point can be expressed as follows (see Nomenclature) : 





% = er ie ee er a oe 
From this it is evident that large compressive forces 
resulting from a temperature gradient are detri- 
mental to the strength of the disk since the term 
—o, o¢ becomes positive, thus increasing rapidly the 
equivalent tensile stress. Because of this, and from 
examination of Equation 1, the most favorable con- 
ditions exist when the thermal compressive stress 
and centrifugal tensile stress combine to give a small 
positive tensile value. Since for a given temperature 
gradient the thermal compressive stress is constant, 
the disk must be allowed to expand until the resulting 
increased tensile stress equals the thermal stress. 
For the most cOmmon type of temperature gradient, 
decreasing from rim to hub, this would mean the rim 
would have a low value of stress while the stresses 
at the hub would increase slightly. A compromise 
must be made between the cold condition and that 
existing with a temperature gradient since, in order 
to allow the disk to expand radially as described, the 
hub would have to be weakened. The following con- 
clusions therefore become evident: 


1. A slight temperature gradient is beneficial as long 
as the slight compressive values obtained due to 
temperature do not become greater than the ten- 
sile stresses due to rotation 
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2. Large temperature gradients impose large values 
of compressive stress in the disk and can only be 
counteracted by allowing the disk to expand un- 
der centrifugal force 

3. To increase the strength of a disk functioning 
under temperature conditions, directly opposite 
steps must be taken from those necessary to 
strengthen the disk without a temperature 
gradient 

4. Low values of the modulus of elasticity and coef- 
ficient of expansion result in lower values of 
thermal stress. 


In the following equations it is assumed that the 
temperature gradient along the radial length of the 
disk can be expressed as T, = T, + kr,", where T, 
is the temperature at any point x, T; is the initial 
temperature at the absolute center of the disk, and 
r, is the radius at point x. It is also assumed that 
all variables are symmetrical about the axis of rota- 
tion, while the disk is considered thin in that all 
axial stresses are neglected. The following expres- 
sions determine the radial and tangential stresses 
in a rotating disk of unit thickness without forces 
acting on the rim: 


as 


€ b)2 2 r? oe 
_ Bt+4) x (9) SW mil wee 
89 b? h? r? 





Eak(b" —u ") [-—— (b? — a?)r” a? b* 














(n+2) (b?—a?)L (b"—a”) (b® — a”) r 
eC ee ee (2a) 
) b)?] a? (1+38,) r? a? 
oy = Sew a eh 1 Heat |s 
89 b? (8+yu) bd r 
Eak(b” — a") [ Gere... gets _ 
(n+2)(b? —a? b* —a* 
(n+1) (b?—a?)r” ‘ ab? , eb 
b” —a" r? 
Nomenclature 


a = Radius of bore in disk, in. 

b = Radius to rim of disk, in. 

y = Thickness of disk at radius 7, in. 

» = Angular speed of rotation, radians per sec 

o, — Radial stress, psi 

o, — Tangential stress, psi 

o, — Equivalent simple tensile stress, psi 

y = Density of material, Ib per cu in. 

g = Acceleration of gravity, 386 in. per sec per sec 

uz = Poisson’s ratio 

E = Modulus of elasticity, psi 

a= Coefficient of linear expansion, in. per in. per 
deg F 

n = Exponential power of r, expressing temperature 
gradient 

k = Temperature proportionality constant 

p’ = Radial rotational constant 

Y = Radial temperature factor 

8 = Tangential rotational factor 

Z = Tangential temperature factor 

w=1i1/ 
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If there are uniformly distributed tensile or com- 
pressive forces acting on the edges of the disk, the 
stress due to them may be found using the theory 
of thick cylinders. When these are superposed on 
the stresses of Equation 2, the radial and tangential 
stress may be expressed as 


B 2 
= A+— — Bair? +Y 








. Be (3) 
= A - —— or + Z 
yr? 
where 
. y d+u 
——— 
g 8 
Be, lt 
g 8 





Eak(b" —a") [ pm? _ g™2 (b? —a?)r” a2b? ] 


(n+2) (b? —a?) b” —a” (b” —a”) r 
Eak(b" —a”) b*+2—g™? 
(n +2)(b? —a?) b” —a” 





b? —u2 n 2p2 
(n+1) (b? —a?) r . a ] 


b” —a” re 


4 and B being constants of integration which may 
be calculated in each particular case. Using the no- 
tation 


8 =o, + B’w*r? — Y 
(=o, + pur? -Z, +. ..(4) 


o=ee 


r? | 
Equations 3 become 


s=A + Bw 


{=A — Bw 


If s and ¢ are known for any point of the disk, 
their magnitudes for any other point can be easily 
obtained by using the following graphical method de- 
veloped by R. Grammel'. Let s, and ¢, denote the 
magnitudes of s and ¢ for the point where w = , 
a shown in Fig. 3. Then the magnitudes s. and f, 
for any other point where w = w, are obtained from 
the intersection of the vertical line through w. with 
the lines s, s. and t, t, which have their point of 
intersection on the vertical axis of the coordinates 
(w = 0) and are equally inclined to this axis. These 
lines represent Equations 5 graphically, having the 
Common ordinate A on the axis w = 0 and having 
equal and opposite slopes +B. 





To apply the foregoing to a disk of variable thick- 
hess, the actual profile must be replaced by a system 


ff disks of uniform thickness. The stresses in the 


, 1948 


‘References are tabulated at end of article. 
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Fig. 4—Tangential, radial, and equivalent tensile stresses 
in rotating disk of profile shown, both cold and with tem- 
perature gradient indicated 


individual disks are calculated as previously de- 
scribed. Conditions where abrupt changes of thick- 
ness occur may be revised as follows. If y and 
y + Ay denote the thickness of the two disks un- 
der consideration, the corresponding change Ag, in 
the magnitude of the radial stress is described as 





Ao, = wAa, 
From Equations 4 
A 
Ac, =- y a; 
y+Ay 


From the condition that the unit circumferential 
elongation is the same on both sides of the section, 
the change Ao; in tangential stress is found as 


Ay 
As — Ao; -————— 6, 
y+Ay ZS see ee SEW OS Ow OLE 


At = Ao, = pAs ) 


From Equations 4, 5 and 6, and the graphical con- 
struction, which can be done by proportion also, 
the stresses in a disk of variable cross section can 
be determined. 

In order to demonstrate the use of the method de- 
scribed in the foregoing, the stress pattern for the tur- 
bine rotor disk shown in Fig. 4 will be determined. The 
disk is divided into a series of constant thickness 
cylinders for analysis. Material is Inconel X, speed 
of the disk is 8000 rpm, and stress at the rim is 
25,000 psi due to centrifugal force of blades imposed 


143 














on rim surface. Temperatures are 900 F at the rim 
(r = 12.5 inches) and 3&0 F at the bore (r = 2.75 
inches). 

It will be assumed that the temperature gradient 
for this disk varies as the fifth power of the radius, 
(nm = 5) although it is evident that any other value 
may be used as necessary to duplicate any desired 
temperature curve. Then 


900 —350 
k= Be. = 0.001803 


12.5° 


By assuming various values of r and using a constant 
value of k, it will be seen that the temperature at 
any radius r can be obtained, resulting in the tem- 
perature gradient curve shown in Fig. 4. Also, from 
these values of » and k, and the dimensions of the 
disk, the Y and Z factors of Equation 3 may be de- 
termined as variables in square and n powers of r 
and easily calculated for each station. 

First ten columns of TABLE I are filled from these 
data, the stress calculation being begun at the wheel 
rim where g;; is given (Station 1). It will first be 
assumed, since o;; is unknown, that s and ¢ are equal 
which gives, from Equation 4, 


on = on + Pwr? — Bwrr? — Y+Z 
or using values from TABLE I, 
o, = 25,000 + 35,100 — 29,200 — 73,000 = — 33,100 
From Equations 4 
8 =o) + pwr? — Y = 60,100 


+ Bw’r? — Z = 60,100 


ty = O11 


Fig. 5—Stresses in a disk without a central hole 
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Inasmuch as s = ¢, the s and ¢ lines coincide jy 
the construction of Fig. 3 and give the values of ; 
and t, at Station 2. Then from Equations 4 


on = 8 — Blo + Y = 40,110 


o2 = le — Bwrr? + Z = 11,490 


To account for the abrupt change in thickness at this 
section, Equation 6 is used giving 


Ay 
As, = (- «= 8022 
y+Ay 


Ato = pw Ase = 2047 

These values are added to the ordinates of the 
points s and ¢ in Fig. 3, and by similar operations the 
values of s and ¢ may be found for each section, 
thus completing the upper lines of columns 11 to 14 
of TABLE I. 

Since the tangential stress o; at the periphery of the 
disk was assumed arbitrarily, the conditions at the 
inner edge of the disk will usually not be satisfied. 
In order to satisfy these conditions, an additional 
calculation of columns 11 to 14 is required. It wil 
be assumed that for this complementary solution, 
o,1 = 0, = O and temperature gradient equals zer, 
Taking an arbitrary value of o;;, a stress distribution 
is obtained, as before. Results of the calculation 
are shown in the lower lines of columns 11 to 14 
TABLE I. The solution satisfying the actual condi- 
tions at the inner edge is obtained from combining 
the two foregoing stress distributions. It will be as 
sumed that o,, and g,,’ are the stresses at the inner 
edge of the disk, i.e., the hub which is Station 6, ob 
tained from the first and second calculations respec: 
tively and o,,’ the actual stress at the inner edge. The 
term o,,” is the value of stress at the bore obtained 
from a press fit of the disk on the shaft and is, of 
course, equal to zero for a loose fit. Solution for the 
actual condition of stress throughout the disk is ob 
tained by superposing upon the first stress distribu: 
tion (upper lines, columns 11 to 14) stresses of the 
second distributions multiplied by 





Average stress at the sections at which the thick 
ness changes abruptly may be calculated as follows: 


As As’ 
co,’ = ( of + —IJIte (-. + ) 
2 2 
bs At : Al’ 
a; = ( Co; + —— oT (« _ =") 
Z 2 


The results of such calculations for the case of 2! 
radial stress at the inner edge are given in colum™ 
15 and 16, TaBLe I, and are plotted against dis! 
radius in Fig. 4. 

Values of stress for no radial temperature gradiel 
may be obtained by merely recalculating the fit 
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TABLE I 
Tabular Solution for Disk with Central Hole 
1 2 8 4 5 6 7 - 9 10 11 12 13 14 15 16 
Sta- 2 3 tapy2y2 2 —4y ed ‘ad 
~ r r 10°w | B’w*r? | Bw?r? Y Z y |\——| ge, As At o o o, 
y+ Ay 
Panwa 
1 12.5 | 156 6.41 35100 | 20200 0 |—73000 a Ge ..++ | 83200 | —s2698 | 25000 
1.2 
2 il 121 8.26 27200 15700 7210 |—32500 .200 “— ane — ne 13268 | 44056 
TZ 1.0 
3 9 81 12.35 18250 10500 12150 | —194 —.167 ae a —— = 49134 57932 
1.2 | 
4 T 49 20.4 11000 6350 13550 | 14350 —.250 es a —— | = 64171 53692 
= - | —2603 | 79864 
a . . 43384 | —8677 | — . 
4.5 20.2 49.4 4550 = | 80343 37990 
5 5 ‘ 2620 10650 | 23000 on 200 —5753 1151 345 8567 3 7 
7 2.75 7.58 132 1705 983 0 | an rr _ sane OD ie tae | i. 122436 0 
































trial, or upper line columns 11 through 14, and omit- 
ting the factors Y and Z. By combining with the 
second trial in TABLE I, and completing columns 15 
and 16, the stresses for this case are rapidly obtained. 

Values of simple equivalent tensile stress obtained 
due to the combination of the two principal stresses 
o, and og; may be obtained from Equation 1. The 
simple equivalent tensile stress is the criterion for 
yielding in materials of sufficient ductility where the 
maximum-shear theories are not considered appli- 
cable. 

It will be noticed from Fig. 3 that stress is the 
ordinate and the reciprocal of the radius squared 
is the abscissa (w = 1/r?). It is evident that for 
a solid disk, where at the absolute center the radius 
equals zero, the reciprocal of the radius squared ap- 
proaches infinity. Recalling that in a solid disk the 
tangential and radial stresses are equal at the ab- 
solute center, and since the terms ’ w? r? and Bw? r? 
vanish at this point, while Y and Z become equal, 
it is obvious that for the hub, w = o in Fig. 3, 
s and ¢ must coincide and form a horizontal line 
from the (N —1) to the N™ or infinity station on the 
graph. Therefore the method is reversed for a solid 
disk so that a stress of c, = o; is assumed at the 
hub and, working from the hub to the rim, the stresses 
are calculated throughout the disk as in the previous 
problem. 

To illustrate this, consider the disk shown in Fig. 5. 
This is the same as the disk shown in Fig. 4 except 
that it is solid. The calculations are begun by assum- 


ing og, = o; at the absolute center and, in a manner 
similar to the previous example, obtaining a stress 
distribution throughout the disk. If the radial stress 
condition at the rim is not satisfied, a second trial 
must be made. If this fails to satisfy the rim con- 
dition, a third and final assumption may be made 
by assuming a straight-line proportion between the 
first two trials. TABLE II shows the completed tabular 
form sheet for this example. 

The differences in Figs. 4 and 5 should be noted in 
the light of the statement made regarding tempera- 
ture stresses at the beginning of the article. For 
the cold condition, it will be observed that the 
stronger hub of the solid disk reduces materially the 
stresses throughout the disk; on the other hand, 
under the influence of a temperature gradient, the 
stronger hub of the solid disk restricts radial expan- 
sion and thus induces a higher compressive stress at 
the rim. 

Through use of the method described, a rapid and 
accurate analysis of any rotating disk is possible. 

In the preparation of this article the author has 
drawn upon his recent ASME paper? from which 
Figs. 3 and 4 and TABLE I are taken. 
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4. A. Nadai—‘‘Theories of Strength,’’ Trans. ASME, Vol. 55, 1933, 
Pages 111-129. 



































































































































TABLE II 
Tabular Solution for Solid Disk 
1 2 3 4 5 6 7 8 9 | 10 | 1 {| 2 | 38 14 15 16 
Sta- 9 3 1.9.9 9.9 , — Ay ’ 1 
ti r r 10°w | B’w*r’ | Bw*r? Y Z y -| ¢ As At o o,”" ras 
ion y+Ay r | t t r 
Fs | @ 0 2% 0 0 18400 | 18400 om 52040 | ..... |_ +--+ 52040 52040 52040 ff 
2 | 2.75 7.58 132 1705 983 18350 | 18300 , -100 50285 | 5029/ 1509 | 51007| 52799] 51761 
———| 2.0 | 
a7 | 4.5 20.25 49.4 4550 2620 16200 | 15750 rs .250 49218 | 12305 3692 49380 55370 51226 | 
— i * 49 20.4 11000 6350 15000 | 10900 ne .333 50957 | 16986 5095 47407 59450 | 49955 
ms | 9 81 12.35 | 18250 10500 12900 | —3300 : . .200 55438 | 11088 3326 48478 60982 50141 
oe |. is 121 8.26 | 27,200 15700 7450 |—84400 ca —.167 49245 | —8220 | —2466 7215 45135 | 5982 
7 | 12.5 156 6.41 | 35,100 20200 0 |—74500 ie PEE 25000 | ..... ree | —39176 25000 | —89176 
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Fig. 1—Above—Curve illustrates how strength of joint made with paste type 
fusion alloy increases with decrease in joint thickness 


Fig. 2—Below—Former design of this faucet spout utilized a one-piece yellow 
brass casting. Because coring difficulties gave rise to excessive rejects, built-up 
design was adopted 
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Joining wii 


By D. C. Dilley 


EWCOMERS in the metal: 
N joining field are a series 

of alloys in paste form 
which offer strong, clean joints 
which can be produced at ten- 
peratures generally lower than 
those required in other methods. 
These pastes can be applied by 
brush, by dipping, by roller in 
a manner similar to printing, or 
by pressure gun. 

Fusion bonding with these al- 
loys is performed without con: 
trolled atmospheres, and _ the 
process is free from toxic fumes 
and splatter. Except where aé- 
ditional fill is required, the 
amount of alloy often is one 


third or less that required by}’ 


other methods. This is due t 
the fact that no clearance is re 
quired between the pieces being 
joined. As the curves of Fig. 
1 show, strength of paste type 
fusion-bonded joints increases 
with decreasing clearance be 
tween parts. In the resulting 
joint the paste alloy penetrates 
into the grain boundaries of the 
jointed metals. 

These paste alloys, developed 
by The Fusion Engineering ©. 
of Cleveland and known % 
Micro-Film alloys, can be used 
for joining parts of aluminum, 
stainless steels, carbon and 4l 
loy steels, coppers, silver, brass 
es, tin, die-cast alloys and cat 





Fig. 3—Left—Steam iron body 
built up of thin copper stamping: 
and screw machine parts. 
eight steam-tight joints were pi 
duced simultaneously 
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bides. Stampings can be joined 
to sand castings, die castings to 
spinnings, screw-machine parts 
to stampings, etc. The follow- 
ing examples indicate how these 
alloys have been used to create 
better, low-cost assemblies than 
had been possible by previous 
methods. 

Faucet Spout: Approximate 
length of the modern faucet 
spout shown in Fig. 2 is nine 
inches. Former design utilized 
a sand casting of yellow brass 
and the coring presented diffi- 
cult casting problems. Rejects 
were excessive, often being dis- 
covered after considerable work 
had been performed on the fin- 


uste Type Fusion Alloys 









Sleeve press fit over chased 
threads. Poste alloy wiped info cut 





er A 





Induction 
coil 











Fig. 4—Above—Use of paste type alloys permitted brazing sleeve to shaft and 
hardening surface of sleeve in single operation 


Fig. 5—Below—Paste type alloys used as indicated in this aircraft shock-absorber 
strut produced hydrostatically tight assembly free of distortion 


‘side cover plate was stamped 





ished casting. 





This spout was redesigned to 





comprise an assembly of three 
pieces: A casting, a stamping 
and a screw machine part. Main 
body of the spout was cast with 
the underside open. The under- 








and a hole punched in proper 
position to receive a screw ma- 
chined nozzle. Fusion alloy was 
applied with a mechanical appli- 








Nomeplote sweot 
soldered 





Sweot 
threads 








cator to the groove where cast- 
ing and stamping were to be 
joined, and at the same time at the point where the 
screw machine nozzle was to be joined to the stamp- 
ing. 

Heating was in a rotary core oven capable of 

maintaining a temperature of 550 F. The fusion al- 
loys flowed into the joints and after burnishing and 
plating, the product was comparable in utility and ap- 
pearance to the single casting employed in the orig- 
inal design. 
Steam IRoN: The domestic steam iron body shown 
in Fig. 3 was built up of five stampings and drawings, 
plus three screw machine products. Joints had to be 
steam-tight and assembly had to be made quickly and 
easily. The stampings were of extremely thin cop- 
per alloy. 

The dark bands in the illustration show points 
Where fusion bonding alloys were applied in paste 
form prior to heating. With suitable fixtures the en- 
tire assembly was completed in one operation, eight 
steam or water-tight joints being formed simultane- 
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ously. It is interesting to note that in this applica- 
tion many of the joint areas were inaccessible dur- 
ing assembly prior to heating. 

HARDENED SHAFT SLEEVE (Fig. 4): The problem 
in this case was to join a metal sleeve to a shaft of 
different composition and harden the outside surface 
of the sleeve at same time. 

Light threads were chased on the shaft to a depth 
of about 0.005-inch. Alloy paste was applied to the 
shaft and the collar was pressed on. Next the en- 
tire assembly was heated in an induction coil to 
proper hardening temperature, and water quenched. 
Results were a hardened collar joined to the shaft— 
hardening and joining being performed simultane- 
ously. 

AIRCRAFT SHOCK ABSORBER STRUT: In — the 
shock strut shown in Fig. 5 it was necessary to make 
it hydrostatically tight. Because of the thin wall 
sections extreme care had to be used in the final as- 
sembly since the slightest distortion from heating 
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Paste alloy applied 
here 








Fig. 6—Left—Strong joint hay. 
ing good electrical properties 
was required between lead 
clip and carbon brush. Afte; 
copper plating brush pocket, 
clip was coated with paste 
alloy and fused to brush by 
heat applied with resistance 
spot brazer 








would affect the fit between piston and cylinder. 

Alloy paste was sweated into the threads during 
the heating operation. Assembly was made with 
parts preheated in order to minimize distortion and 
temperatures were low enough to prevent warpage. 
As an extra precaution, additional alloy was intro- 
duced through the seal grooves. It was also found 
that the nameplate could be easily sweated to the cyl- 
inder at the same time without the use of drilled holes, 
rivets, etc. 

COMMUTATOR BRUSH: The carbon brush shown in 
Fig. 6 was copper plated in the region where the 
flexible lead is to be attached. The problem was to 
attach the lead clip to the brush with a strong joint 
having maximum electrical properties. 

To insure the required strength, specifications 
called for a rivet, as shown. The lead clip was first 


coated with fusion alloy paste and pressed into the 
brush. The rivet and closing washer on the rear 
face of the brush were likewise coated with the alloy 
paste. After the rivet was made fast in the conven- 
tional manner, the brush assembly was quickly heat- 
ed by a resistance spot brazer to fuse the paste alloy. 
The resulting joint was not only to specification elec- 
trically, but, since a high pH alloy was used, no sub- 
sequent cleaning was required to remove flux residue. 
When pulled under test, the carbon failed without 
rupturing the joint. 

These examples illustrate the use of alloys melting 
from 300 to 1800 F. Electrical instruments, carbide- 
tipped tools, typewriters, and fishing lures, made from 
ferrous and nonferrous alloys, or from aluminum, 
are typical of the products now being successfully 
joined by this method. 





Qualities of Leadership Defined 


EADERS are recognized by their success in be- 
ing followed—and they are followed because 
they apply sound principles in their human relations. 
Sound human relations require intelligence, tolerance, 
understanding, and the sincere application of the 
Golden Rule. He who wants to lead must remember 
that mest individuals want to help and be helped. 

The real leader perseveres. He will admit error, 
but in admitting error he will continually push for- 
ward to attain a definite objective. He has a keen 
desire to work, finds pleasure in his work, and ra- 
diates this joy to those whom he contacts. The 
leader merits and enjoys the confidence of others. He 
carries with him a dignified simplicity in his aspira- 
tions to arrive at great heights. He will be kind in 
his thoughts and kind in his actions, and will retain 
this power of kindness against all odds. 

One who would seek leadership or retain leadership 
must have a keen understanding of the obligation of 
his duty. He will be firm to keep faith with those 
who have placed upon his shoulders the responsibil- 
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ity for carrying out a given task. The leader must 
possess the rare virtue that goes hand in hand with 
kindness—patience. Patience must be a part of his 
life because impatience tears down and destroys much 
of the good work which has been accomplished. He 
will appreciate the joy of originating and will show 
appreciation for the efforts of others who originate, 
no matter how small their contribution may be te 
ward bringing about better social and economic con- 
ditions. The leader will encourage constant thought 
for improved ways of doing things and for originat- 
ing new things to be done. The leader will help others 
develop a strength of will and character that will en 
able them to withstand disillusionments and disap 
pointments. Finally, he who would lead must be im- 
bued with the idea of service based on the simple 
truth, said by the greatest of all salesmen, “But he 
that is greatest among you, shall be your serv 
ant.” From a paper presented at the SAE Nationdl 
Production Meeting in Cleveland, by J. E. Gulick, 
general manager, Tire Div., B. F. Goodrich Co. 
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Standardization Aids Design 


Alert engineers responsible for the design of machines have long 
recognized that correct application of standards and standard practices is 
one of their most effective tools. They have taken full advantage of the 
opportunities offered them through the adoption of engineering standards 
to effect a high degree of simplification in design as well as untold savings 
in time and cost of manufacture. Had it not been for the utilization of 
the standards currently available, today’s high peak of production could 
not possibly have been reached. 

A feeling has existed in the minds of a relatively small number of en- 
gineers, however, that too strict an adherence to some engineering stand- 
ards tends to retard rather than to advance development and design. 
Such a condition is conveivable in a few remote instances, but even in these 
cases the fault probably rests with the development of certain items in the 
particular standards being used rather than with the standards as a whole. 

That the need for standards is constantly increasing is evidenced by 
the fact that at the last annual meeting of the American Standards As- 
sociation it was pointed out that 169 new standards had been approved 
during the previous twelve months—a much larger total than in the preced- 
ing year. To these should be added the new internal standards developed 
within companies for use in those cases in which national standards have 
not yet been promulgated, or to supplement existing standards. Other 
standards or codes of standard practice also are being established by manu- 
facturers’ organizations or groups, a pertinent example of which are the 
hydraulic standards for industrial equipment presented in this issue. 

Great credit is due the joint industries conference which compiled the 
new hydraulic standards. Tremendous increase in the application of ma- 
chine hydraulics has made the standards virtually essential, and they un- 
questionably will be of far-reaching assistance to the designer in his work. 
It is to be hoped that inasmuch as they apply only to industrial machinery— 
aircraft, for instance, not being included—they will provide the basis for 
the formulation of a combined set of hydraulic standards acceptable not 
only to all types of manufacturers but also to all government agencies in- 
terested in the application of hydraulic equipment in machines. Thus 
would the standards, from their fine beginning, be of even greater ultima’e 


value to the profession and to the nation. 
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Air-Electric Clutch Control 


Besnene maximum operator protection and 
several operating cycles, a recently developed air- 
electric control system for press application is shown 
in the photograph above. As the schematic (top, next 
page) shows, the operator’s start and stop signals 
energize the solenoid controlled air valve through 
a selector switch. An air cylinder actuates a toggle 
link, pulling down on the clutch control rod and 
engaging the clutch by means of a pivoted crank 
fastened to the upper end of the control rod. The 
brake and clutch are both operated from the same 
shaft. When the clutch is disengaged, a spring on 
the operating shaft automatically sets the brake. 
The photograph above, right, shows a close-up view 
of the air cylinder and component parts. 

The safety release device (shown in inset, next page) 
disengages the clutch when the load on the press 
exceeds a predetermined amount. Limit switches 
are actuated by the load indicator, energizing the 
solenoid in the safety release device. The solenoid 
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actuates the trip latch, allowing the upward pull on 
the clutch control rod plunger to force the retaining 
pin out of its slot in the plunger. This breaks the 
connection between the air cylinder and clutch shaft. 
releasing the clutch and immediately setting the 
brake. 

Choice of any one of four cycles is available through 
positioning of the selector switch. In the “long” 
operating cycle, all start buttons (four if arranged 
for two man operation, and two if arranged for 
one man operation) must be depressed and held dow! 
until the dies close. The buttons may then be re 
leased, the slide stopping at the top of the stroke. 
Releasing one or more of the start buttons while the 
dies are closing stops the press immediately. The 
“short” cycle provides for release of all start but 
tons as soon as the press has been started, the slide 
automatically stopping at the start of the next stroke. 
The “continuous” is similar to “short” cycle oper 
tion with the exception that once the press has bee? 
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| started it does not stop after each 
stroke. With the selector at the 
| “inch” position all start buttons are 
‘automatically disconnected and the 
press will operate only while the 
“inch” button is held down. 

The “safety nonrepeat” feature 
' makes it impossible for the press to 
} run through more than one cycle by 
holding down the start buttons in 
Veither “long” or “short” operation. 
'Various arrangements of start but- 
‘tons, either foot or hand operated, 
are available. Manufacturer: Cleve- 
' land Crane & Engineering Co., Wick- 
» liffe, Ohio. 





Portable Photographic 
Slide Viewer 


a in the table 
| model slide viewer shown in the 
' photograph are an automatic slide 
changer and a new type of rear- 
projection screen. Another feature is 
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the projection system which enables the viewer to 
be used in a fully lfkhted room without loss of clarity 
or brilliance in the projected image. 

Operation of the slide changer is shown in the draw- 
ings (top, next page). When the changer lever is 
pushed in, spring A is flattened, as shown in view a, 
and the slide in the feed trough is forced under spring 
B, as indicated in view b. Further movement of the 
changer lever permits spring A to snap back to its 
original position, spring B holding the slide in position 
for projection (see view c). When the changer lever is 
pushed all the way in it closes a spring switch and 
turns on the projection lamp. To change slides, 
the changer lever is withdrawn, pulling the last slide 
out under spring B, which forces the slide over on 
the ejection side of the mechanism (view d), and 
into the slide changer’s receiving chamber where 
spring tension holds it in place. Simultaneously with 
ejection of the projected slide, the next slide is moved 
into the slide changer for projection when the changer 
lever is again pushed in. As many as 75 cardboard 
or 30 double-glass slides, intermixed if desired, may 
be placed in the spring-loaded feed chamber. 

The projection system is shown in the diagram 
(bottom, next page). Light from the projection 
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AUTOMATIC SLIDE CHANGER 
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DIAGRAMMATIC VIEW 
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FEAR-PROJECTION 
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lamp is reflected by a spheri- f 
cal mirror located behind the f 
lamp and passes through a heat § 
absorbing glass and two con-f 
denser lenses before it passes f 
through the slide. The image of ] 
the slide is projected onto 4 f 
mirror, then through a focus- § 
ing lens to a second mirror, f 
from which it is reflected to 2 f 
third mirror and onto thef 
screen. This screen differs f 
from the conventional projec: ff 
tion system screen in that im 
stead of being white it is black. 
The drawing, left, shows how 
thousands of small plastic 
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spherical lenses are imbedded in a light-absorbing 
material on the back side of the glass support of 
the screen. The point of contact between one of 
these beads and the glass support forms a small 
dot or pinhole. These beads not only act as small 
projection lenses by gathering the light striking 
them and projecting it through the screen, but 
they also increase the effective light-passing area 
of the screen by collecting the projected light 
striking the screen on all sides of the beads and 
directing that light through the holes. In addition 
to increasing the brightness of the image, beading 
the rear surface of the screen results in the light 
coming through each lens in a cone. This cone 
subtends several degrees from the normal to the 
screen, allowing the image to be seen over an 
appreciable viewing angle without distortion. The 
extremely close spacing of the plastic beads mini- 
mizes the grain of the screen. Manufacturer: East- 
man Kodak Co., Rochester, N. Y. 


High Speed Powder Metal Press 


= of producing 91 powder metal parts 
per minute, the 30-ton rotary press shown at right 
was recently introduced for high speed produc- 
tion work. Equipped with a 12-station head, the 
machine will handle parts up to 2% inches in 
diameter with a die fill of 4144 inches. Flanged 


‘parts can also be produced by the use of a me- 
“hanism that’ moves the upper pressure roll up 
or down in a vertical plane when used in con- 


junction with a special cam arrangement. A 20-hp 
constant speed motor powers the press, applying 
pressure from both above and below simultane- 
ously. Other features include a pressure equalizer 
and excess pressure release, double lifting cams 
for the upper punches, core rod attachments, and 
lower punch bushings. Manufacturer: F. J. Stokes 
Machine Co., Philadelphia. 


Checks Piston Pins Automatically 


= air jets for gaging diameters, the auto- 
matic piston pin checking and segregating machine, 
right, handles 2400 pins per hour. Parts are loaded 
into a chute which has a “nogo” gaging fixture 
to prevent oversize pins from being accepted. They 
are then gravity fed into a locating vee where a 
motor-driven arm pushes a pin into an air ring. 
There the pin is checked for average diameter by 
jets mounted in the air ring which operate “Air- 
lectric’” heads. These heads in turn actuate sole- 
noids which open and close doors to the sorting 
chutes. The part is then moved on through the 
air ring by the next pin to be checked, is car- 
Tied along by a traveling mechanism until ‘it 
reaches the proper trap, and is then permitted to 
drop into the correct tray. Manufacturer: Shef- 
field Corp., Dayton, Ohio. 
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of engineering parts, materials and processes 


Contour-Formed Mounts 


pcan nan of processes has been used to make the 
aircraft engine mount ring shown at right. The blank, 
sheared from 14-inch aluminum sheet, was press-brake 
formed and then contour formed to a circle in the Cyril 
Bath machine seen in the background. 


Reduces Weight of X-Ray Machine 


EIGHT of this portable X-ray machine built by 
North American Philips Co. below, has been de- 
creased by 300 pounds through the use of magnesium cast- 
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joining a bridge telegraph to a repeater dial ip 











ings. Possessing good shock resistance as well 
as excellent specific elasticity, magnesium is well 
suited to use in this precision machine which 
must withstand rough handling. 





HC 

Hydraulics Signaling System = 

cal 

YDRAULIC telegraph system, left, for sig: 
naling between bridge and engine room it soe 

the Navy’s PT boats requires no external powel § _ 
source. The unit, known as the Liquidometer ‘a 
transmitter, consists of a dual hydraulic system Ma 


f and 
the engine room. Action of the helmsman 2? — 


moving the telegraph lever is reflected in the a 
repeater instrument. tun 
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Hydraulic Standards for 





Industrial Equipment 


PRESENTED IN THIS DATA SHEET are the recently approved Hydraulic Standards for 
Industrial Equipment compiled by the Joint Industry Conference (J.1.C.) of six co-operating 


groups of manufacturers. 


dustrial equipment, including but not confined to machine tools. 


The standards apply to all types of hydraulically actuated in- 


Aircraft practice is not 


included. Although these standards, like any others, are subject to future modification the 
editors of MACHINE DESIGN feel that their publication in full at this time will serve 
a useful purpose in stimulating thinking, promoting the adoption of more uniform 


practices, and leading to worthwhile 


General 


HO.1I—a. The purpose of these Standards is to provide 
detailed specifications for the application of hydraulics 
to industrial equipment which will promote safety of per- 
sonnel, uninterrupted production, long life of the machine, 
equipment or tool, and will not limit or inhibit advance- 
ment in the art of hydraulics. 

b. Where new developments in hydraulics will per- 
form in a manner equal to these specifications they, will 
be considered as equivalent. 


HO.2—These Standards are, proposed to cover hydraulic 
equipment in general applications. Any exceptions to 
these Standards will be as agreed between supplier and 
purchaser. 


HO.3—The purchaser shall specify such additional details 
as are needed to meet unusual operating conditions. 


HO.4—a. The builder shall submit necessary performance 
specifications on hydraulic equipment, including symbolic 
or schematic diagram, for purchaser’s approval. Final 
diagrams and text shall conform to the hydraulic equip- 
ment shipped. 

b. Part numbers shall be provided for all types 
of hydraulic equipment. Seal manufacturers catalog 
number shall also be provided where sealing devices are 
commercially available. 


HO.5—AIl hydraulic equipment shall be installed and used 
in accordance with the recommendations of the manu- 
facturers thereof. 


HO.6—Hydraulic and lubricating systems shall be sepa- 
tated or in accordance with the following provisions: 
a. In no case shall hydraulic fluid be used to lubri- 
cate ways, slides, or any exposed surface or mechanism. 
,,0: When separation is impracticable, combinations 
utilizing lubricating systems are permissible, only if unit 





The Joint Industry Conference consists of the following co-operating 
groups: Automotive Joint Industry Conference; Hydraulic Equipment 
Manufacturers; Hydraulic Press Manufacturers; National Machine Tool 
Builders’ Association; Resistance Welder Manufacturers Association; 
and Tubing and Fitting Manufacturers. 
ee 

* Size of interconnecting lines and characteristics of electrical equip- 
Ment also shall be shown. Data, or text, or both shall describe the 
function for each phase of the complete cyéle. 
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improvements 


in the sfandards themselves 


pressure is low, operation is infrequent or of an aux- 
iliary nature. 

c. When systems are combined means shall be pro- 
vided to remove contamination. 

d. Whenever hydraulic and lubricating systems are 
combined complete information shall be given on the 
hydraulic system diagram. 


HO.7—a. Under normal conditions of continuous operation 
the pump inlet temperature of the fluid shall not exceed 
130 F. 

b. In no case shall a sensitive temperature measur- 
ing device placed anywhere in the hydraulic circuit indi- 
cate a local temperature above 250 F. This paragraph 
applies to petroleum base fluids only. For fluids other 
than petroleum base fluids operating temperatures shall 
be as agreed upon between supplier and purchaser. 


HO.8—All industrial equipment at the completion of as- 
sembly and before shipment shall be given complete per- 
formance tests to determine conformity with equipment 
specifications. There shall be no evidence of external 
leakage. 


HO.9—A pressure time diagram taken under operating 
conditions including data concerning maximum rate of 
pressure rise, maximum surge pressure and surge fre- 
quency, shall be furnished when specified on purchase 
order. 


HO.10—Hydraulic equipment shall be of proved engineer- 
ing design, fabricated of material of accepted quality 
and with work-man-like finish; and must be capable of 
performing efficient, reliable service in the installation 
for which it is provided. 


Diagrams 


Circuit Diagrams 


H1.1.1—a. SYMBOLIC DIAGRAM: A drawing or drawings 
showing by means of approved standard symbols each 
and every piece of hydraulic apparatus, including all 
interconnecting lines.* 

b. SCHEMATIC DIAGRAM: A drawing or draw- 
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ings showing the functional construction of all valves, 
controls, and actuating mechanisms including all inter- 
connecting lines.* 


H1.1.2—SYMBOLIC DIAGRAMS: 

a. Symbolic diagrams shall be furnished with indus- 
trial equipment (Schematic diagram acceptable). 

b. A copy of the diagram shall be firmly attached 
to the inside cover of the hydraulic control enclosure 
or hydraulic diagram enclosure, either by adhesive ma- 
terial or by permanent data pocket or clip. 


H1.1.3—SCHEMATIC DIAGRAMS: 

a. When requested on purchase order, a schematic 
diagram shall be supplied. 

b. When requested on purchase order, a schematic 
diagram shall show and describe the flow paths for each 
phase of each complete cycle. 

c. When requested on purchase order, a schematic 
diagram shall show in color only those portions of the 
circuit which are functioning at each single phase of the 
cycle (see H1.4). 


H1.1.4—ALL DIAGRAMS: 

a. The descriptive text shall explain the function of 
all components of the circuit and the sequence of the 
operations. Either the diagram or descriptive text shall 
include, in addition to the sequence of operations, the 
characteristics of any electrical equipment use, and the 
following: 

1. All hydraulic equipment shall be identified. When 
possible, catalog number and manufacturer’s name shall 
be shown. 

2. Recommended size of piping. 

3. Diameters of pistons and rods, length of stroke 
and estimated required force of cylinders when other than 
maximum pressure is applied. 

4. Time of cycle, when pertinent (for example, 
time range of cycle exclusive of loading). 

5. Operating pressures. 

6. Horsepower and revolutions per minute of each 
pump drive. 

7. Pump speed and delivery in gallons per minute. 

8. Reservoir capacity. f 

9. Recommended oil viscosity range. ne 3s 

10. Displacement, speed range and torque rating 
of each hydraulic motor. 

11. Data, or text, or both shall show operations per- 
formed and characteristics of any actuating electrical 
equipment used. 

b. The related text and the diagram shall be shown 
on the same or facing pages. 

c. All diagrams shall be marked with serial number 
or with the purchaser’s order number of that equipment, 
or, if none, with some other symbol which will identify 
the particular apparatus to which the diagram applies. 

d. Requested number of copies of ail diagrams re- 
quired and texts shall be forwarded by mail or in person 
to an individual delegated by the purchaser not later 
than the date on which the shipment is made. 


Standard Symbols 


INTRODUCTION: Standard symbols indicate the nature 
and function of component parts in the circuit. 
Symbolic symbols show the function. Supplementary sym- 
bols show the method of operation such as manual, elec- 
trical, hydraulic, etc. Function and method of operation 
are indicated by combining basic and supplementary 
symbols. 
The symbols may be adapted to any type of hydraulic 
system. They may be used equally well for each piece 
of hydraulic apparatus in basis diagram as well as for 
showing flow paths in schematic diagrams. 
The Standard Symbols are shown on pages 158 and 159. 


Standard Fluid Legend Code 
H1.4.1-—STANDARD COLOR CODE: 


Pressure ..... Lh A EE 
Sel OE 2 oe eee re Blue 
Trapped oil, or restricted return .. Yellow 
pS 2 Green 





*Size of interconnecting lines and characteristics of electrical equip- 
ment also shall be shown. Data, or text, or both shall describe the 
function for each phase of the complete cycle. 
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H1.4.2—SINGLE COLOR CODE: Symbolic cross hatching 
can be used to identify hydraulic function.t Where areas 
will permit ready identification substitution of crogs 
hatching for color code will be in agreement with pur. 
chaser. 


Diagram Size 


H1.5.1—All diagrams shall be on 8'-in. x 11-in. file 
size sheets, or in multiples thereof, if folded. The diagram 
shall be of such size as to clearly disclose all components 
of the system. 


Hydraulic Controls 


Definition of Controls 


a. Manual controls are those actuated by the op. 
erator, regardless of means. 


b. Automatic controls are those actuated in response 
to the cycle of the equipment. ; 
Protection 

H2.3.1—Over-pressure protection shall be provided on 
the discharge side of all pumps. The adjustments on the 
pressure control units shall be accessible. Provision 
shall be made to permit locking enclosure or compartment 
in which pressure control unit is mounted, or protective 
locking type adjustments shall be provided to prevent 
tampering. 


H2.3.2—All pressure controls shall be so constructed 
as not to be adjustable outside nominal working ranges, 
and shall be marked to indicate nominal minimum and 
maximum pressures. 


H2.3.3—-Where there is more than one pump on the 
equipment and possible damage may be caused by the 
stoppage of any one pump, interlocks shall be provided 
so that the stoppage of one pump in the circuit will not 
endanger or damage the equipment. Where the starting 
of the pump in an improper sequence can result in dam- 
age, interlocks shall be provided to insure the starting 
of all pumps in proper sequence. 


H2.3.4—All necessary valves for removal of any pump 
while other pumps are still in operation shall be pro- 
vided. 


H2.3.5—-Where pumps are operating in series, pressure 
protection shall be placed between pumps in series in 
order to protect any pump from carrying the entire 
load (This will not apply to centrifugal pumps in series). 
All conductors between pumps shall be of adequate 
strength for the intended pressure. (See also Recom- 
mended Practice for steel tubing. Page 163.—Ed.) 


H2.3.6—Where loss of working pressure on discharge 
side of pump or pumps may result in damage to equip- 
ment, loss of accuracy, or danger of injury to personnel, 
means shall be provided to prevent operation under those 
conditions. When lubricating pumps are used as set forth 
in paragraph HO.6 b the same conditions shall prevail. 


Controls, Circuit 

H2.4.1—When shifting from rapid traverse to feed, 
the starting position of the feed rate shall be maintained 
consistent with the type of service intended. 


H2.4.2-—-Hydraulic circuits shall be so designed as ‘0 
minimize the generation of heat and to conserve poweél. 


H2.4.4—In each electrically controlled circuit, in case 
of solenoid failure, means shall be provided to prevent 
damage to equipment, loss of aceuracy, and danger of 
injury to personnel. 


H2.4.5—Neutral valve positioning controls shall be 
independent of and unaffected by adjustment of other 
controls. 


H2.4.6—Feed and cycle limiting devices on mass Pro 
duction equipment where feed is preset shall be ad 
justable 1nd so designed that the feed distance can be 
set and sealed (Except where adjustment is necessary t 
compensate for tool wear). : 

H2.4.7—a. POSITIVE POSITION STOPS shall be so de- 
signed that the dwell time will not be affected when pos 
tive position stops are reset. 

b. POSITIVE SAFETY STOPS for machine slides 
(Continued on Page 160) 





+ Standard symbols will be worked out and published at the earlies 
possible date. 
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Automatic Controls: Those actuated 
in response to the cycle of the 
equipment. 


Back Connected: Where piping con- 
nections are on normally unexposed 
surfaces of hydraulic components. 


Channel: A fluid passage the length 
of which is large with respect to 
its cross-section dimension. 


Clarifier: A device for the removal 
of deleterious solids and which as- 
sists in maintaining the chemical 
stability of hydraulic fluid. 


Compartment: A space within the 
base, frame, or column of the 
equipment. (See also Enclocure). 


Cylinder: A linear motion device in 
which the thrust or force is propor- 
tional to the effective cross sec- 
tional area and to the pressure 
drop. 


Cylinder, Single Acting: A cylinder 
in which the fluid force can be ap- 
plied in only one direction. 
PLUNGER TYPE: A cylinder in which 

the internal element is of a single 
diameter, and upon which the 
seal applied is of the contract- 
ing type. 

PISTON TYPE: A cylinder in which 
the internal element is of one 
or more diameters, and the seal 
is of the expanding type. 


Cylinder, Double Acting: A cylinder 
in which fluid force can be applied 
in either direction. 

SINGLE END Rob: A cylinder with 
a rod extending from one end. 

DOUBLE END RopD: A cylinder with 
two rods, one extending from 
each end. 


Enclosure: A housing for hydraulic 
apparatus. (See also Compart- 
ment). 


Filter: A device for the removal of 
solids from a fluid, wherein the 
resistance to motion of such sol- 
ids is in a tortuous path. 


Front Connected: Where piping con- 
nections are normally on exposed 
surfaces of hydraulic components. 


Hydraulic Panel: 


1, HYDRAULIC MOUNTING PANEL: A 
plate on which may be mounted 
a number of hydraulic compon- 
ents. 

2. HYDRAULIC CONTROL PANEL: A 
grouping of hydraulic control 
units mounted to form one as- 
sembly on a plate, or in a cast- 
ing, and having a single mount- 
ing surface. 


Line: A tube, pipe, or hoze which 
we as a conductor of hydraulic 
uid. 


Line, Drain: A line returning leakage 
oil independently to the reservoir 
or vented manifold. If returning 
to reservoir, it shall have reser- 
voir symbol; and if to a vented 
manifold, it shall have a vented 
manifold symbol (a single line in- 
verted T). 
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Glossary of terms used in the hydraulic specifications 


Line, Exhaust: A return line which 
catries power or control actuating 
fluid back to the reservoir. 


Line, Joining: A line which crosses 
or connects with another line on 
a diagram and which also connects 
hydraulically in construction. The 
junction of the lines shall be in- 
dicated by a dot which must be at 
least three times the width of the 
line. 


Line, Passing: A line which crosses 
another line on a diagram, but 
which does not connect hydraulic- 
ally in construction. Line on a dia- 
gram to have no swell at crossing. 


Line, Pilot: A line which acts as a 
conductor of control actuating 
fluid. 


Line, Working: A line which acts as 
a conductor of power actuating 
fiuid. 

Manual Controls: Those actuated by 
the operator, regardless of means. 


Mass Production: For a model run, 
or an indefinite period of time. 


Devices for 


Motors and Cylinders: 
into 


converting hydraulic energy 
mechanical energy. 


Motor, Oscillating: A motor produc- 
ing a maximum angular rotative 
movement of less than 360 degrees 
in either direction. 


Motor, Rotary: A motor producing 
rotary motion having torque out- 
put proportional to the displace- 
ment per revolution and to the 
pressure drop between intake and 
exhaust ports. 


Motor, Rotary, Fixed Displacement: 
A rotary motor in which the dis- 
placement per revolution is not 
adjustable. 


Motor, Rotary, Variable Displace- 
ment: A rotary motor in which the 
displacement per revolution is ad- 
justable. 


Passage: A machined or cored con- 
nection which lies within or pas_es 
through a hydraulic component, 
and which acts as a conductor of 
hydraulic fluid. 


Phase of Cycle: 

0. NEUTRAL. 

1. RAPID ADVANCE: The approach 
of the tools or workpiece to the 
feed position. 

2. FEED: The portion of the cycle 
where work is performed on the 
workpiece. 

3. DWELL: The portion of the cycle 
where the feed rate or pressure 
stroke is stopped. 

4. RAPID RETURN: The return of 
the tools or workpiece to the 
cycle starting position. 


Port: An opening at a surface of a 
component; e. g., terminus of a 
passage. May be internal or ex- 
ternal. 


Port, Valve: A controllable opening 
between passages; i.e., one which 


can be closed, opened, or modu- 
lated. 


Positive Position Stop: A structural 
member which definitely limits 
the working motion at a desired 
position. 


Positive Safety Stop: A fixed struc- 
tural member which confines max- 
imum travel within the design lim- 
its of the machine or equipmcat. 


Pressure-Time Diagram: A graphical 
presentation of pressure in pounds 
per square inch plotted again.t 
time for a complete cycle of the 
equipment. 


Pump: Device for converting me- 
chanical energy into hydraulic en- 
ergy. 

FIXED DISPLACEMENT: A pump 
which delivers a relatively con- 
stant volume of fluid per cycle. 

VARIABLE DISPLACEMENT: A pump 
in which the volume per cycle 
can be varied. 


Restriction: A device which produces 
a deliberate pressure drop or resist- 
ance in a line or passage by means 
of a reduced cross-sectional area. 
CHOKE: A restriction, the length 

of which is relatively large with 
respect to its cross-section di- 
mensions. 

ORIFICE: A restriction, the length 
of which is relatively small with 
respect to its cross-section di- 
mensions. 


Restriction Choke (Fixed Viscous) : 
A nonadjustable resistor in which 
the pressure drop or rate of flow is 
not entirely incependent of the vis- 
cosity. 


Restriction Orifice (Fixed Nonvis- 
cous): A nonadjustable resistor in 
which the precsure drop or rate 
of flow is relatively independent 
of viscosity. 


Schematic Diagram: A drawing or 
drawings showing the functional 
construction of all valves, controls, 
and actuating mechanicms. 


Sealing Device: A part or assembly 
of parts used to prevent leakage 
between two or more other parts. 


Strainer: A device for the removal 
of solids from a fluid wherein the 
resistance to motion of such solids 
is in a straight line. 


Subplate (Back Plate): An auxiliary 
mounting for a hydraulic compon- 
ent to which piping connections 
are mounted. 


S:7ge: A transient rise ef hydraulic 
pressure in the circuit. 


Symbolic Diagram: A drawing or 
drawings showing by means of ap- 
proved standard symbols each and 
every piece of hydraulic apparatus 
including all interconnecting lines. 


Trip: A mechanical element for the 
actuation of a position control. 


Unit Production: One piece per setup. 
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EXAMPLES OF COMBINATIONS 
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shall be adjustable, but shall have provision for replace- 
ment. 


H2.4.8—On industrial equipment operated at elevated 
temperatures or with toxic materials, the circuits shall 
be so designed and located that they can be serviced 
while equipment is operating under these conditions. 


H2.4.9—Hydraulic circuits shall be so designed, con- 
structed and applied that unnecessary surge pressures 
are minimized at their source, and equipment be of 
adequate strength to withstand all operating pressures 
and surge pressures. 


H2.4.10—Hydraulic circuits shall be so designed as 
to prevent uncontrolled movement of the equipment op- 
erating devices in all phases of the equipment cycle, 
including the idling phase. 


H2.4.11—Hydraulic feed circuits shall be so designed 
and applied as to maintain consistent feed rates irrespec- 
tive of reverse force or intermittent loads. 


H2.4.12—Circuits having two or more heads or slides 
shall provide means to insure all units operating in 
proper relation regardless of load variation. 


H2.4.13—Hydraulic circuits in mass production equip- 
ment shall be so designed and applied that. load variations, 
and changes in fluid temperature ranges if automatically 
controlled, shall not cause variations in the cycle time 
of more than plus or minus 3, 5, 10, or 15 per cent, of 
the specified basic cycle provided voltage, frequency, 
and manual operations do not change. Purchaser shall 
advise the percentage of degree of accuracy required. 


Enclosures and Compartments 


H2.5.1—For the purpose of these standards, an en- 
closure means a housing for hydraulic apparatus; a com- 
partment means a space within the base, frame, or col- 
umn of the equipment. 


H2.5.2—Automatic controls that might be damaged 
by exposure to dirt or dust or stock moving equipment 
shall be adequately protected and readily accessible. 


H2.5.4—Doors and other parts of compartments for 
automatic controls shall be sheet steel not less than 14 
USS gage, or cast metal not less than 4-in. thick. Com- 
partments for automatic controls shall be completely iso- 
lated from coolant, cutting or lubricating oil, chips, and 
dirt. All automatic control devices shall be mounted in 
one enclosure where possible and advisable. 


H2.5.6—All enclosures for control devices, where prac- 
ticable, shall have hinged covers which swing horizontally, 
or self-supporting sliding covers, and shall be held closed 
with screws which require the use of a tool (wrench or 
screw driver) to remove. 


H2.5.7—The arrangement of enclosures for mounting 
controls shall permit ample room for proper maintenance. 


Mounting 


H2.6.1—a. ALL CONTROLS: All controls shall be mounted 
so as to minimize the possibility of damage from floor 
trucks or other stock moving equipment. They shall be 
protected against falling objects and operator’s acci- 
dental movements. No controls shall be placed in high 
a areas or in locations subject to any harmful condi- 
ions. 


b. MANUAL CONTROLS: All manual controls shall 
be mounted within reach of the operator when in his 
normal operating position. Operator shall not be re- 
quired to reach past revolving spindles or moving tools 
to reach manual controls (see Paragraph H7.1.2). 


c. AUTOMATIC CONTROLS: Automatic controls 
shall be so located and protected as to prevent inadvertent 
operation. 


H2.6.2—All hydraulic controls shall be mounted two 
feet or more above the bottom of the equipment pro- 
viding such mounting will not impair.the proper func- 
tioning of the circuit. This paragraph is written as a 
guide for all new machinery and equipment with the 
understanding that any deviation will be in accordance 
with Paragraph HO.2. 


H2.6.3—Hydraulic control units shall be mounted in 
positions which provide complete accessibility to all 
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units for maintenance without interfering with adjacent 
equipment. 


H2.6.5—All industrial equipment shall incorporate an 
emergency stop control readily accessible from operator's 
normal position. 


H2.6.6—Internal leakage must be drained to reservoir 
or vented manifold to prevent blocking of plunger type 
controls. 


Pumps 


Mounting of Pumps 

H3.3.1—Pumps shall be mounted where they are readily 
accessible for maintenance and are adequately protected 
from damage. 


Recommended Practice for New Design: Pumps shall not 
be mounted inside reservoir. 


H3.3.3—-When pumps and other apparatus are mounted 
inside the compartment or enclosure, sufficient space 
must be provided to assure complete accessibility to all 
units. 


H3.3.4—Pump compartments must be clean and free 
of moisture and adequately vented to the exterior of 
the industrial equipment; all openings must be of suffi- 
cient height above the floor or be protected to such an 
extent that dirt, chips, coolant, etc., cannot enter, es- 
pecially at such times as floor is swept or washed, or 
the equipment is cleaned. Unless other compartments 
meet the requirements of the pump compartment, there 
shall be no openings of any kind between the pump 
compartment and any other compartment. 

If piping is run into the pump compartment from an- 
other compartment not meeting the pump compartment 
requirements, adequate seals shall be provided. 


H3.3.5—Direct-coupled pumps must be properly aligned 
and securely mounted in such a manner as to assure 
alignment under normal operating conditions. When 
mounted inside column or base of equipment, foot mounted 
pumps and driving motors shall be mounted on a sub- 
base of adequate strength which can be easily removed 
for servicing. The coupling must have adequate ¢a- 
pacity to transmit the power required. 


Pump Nameplates 


H3.5.1—The following information shall be permanently 
indicated on each hydraulic pump: 


a. Manufacturer’s name and address 
b. Manufacturer’s identifying part number 
c. Manufacturer’s serial number if any. 


A data sheet or catalog providing complete information 
on speed limits, pressure range, delivery, horsepower 
required, and viscosity range, shall be provided with 
the specifications. 


H3.5.2—Whenever a pump is mounted so that its name- 
plate is not readily visible, a plate with duplicate informa- 
tion shall be provided where it can be readily seen. Such 
duplicate plate shall be marked “duplicate”. The name- 
plate shall not be removed from the pump. 


H3.5.3—The direction of rotation of each pump shall 
be clearly indicated on the pump where it can be readily 
seen. 


Piping, Fittings, and Fluid Passages 


(Piping includes all pipe, tubing, hose and fittings. Pas- 
sages include all fluid conductors other than piping.) 


H4.1.1—When requested by purchaser, a piping layout 
or photograph shall be furnished. 


H4.1.3—Cross-sectional area. of the piping shall be 
such that the flow capacity shall be sufficient on the 
suction side to prevent cavitation or starvation of the 
pump; and on the discharge side to prevent undue tem- 
perature rise or turbulence. Piping shall have adequate 
strength to withstand additional pressure, including surge 
pressure, within the safety limits of the entire circuit. 
A factor of safety of at least eight (8) over normal 
working pressure is suggested. 


H4.1.4—a. Unnecessary surges shall be minimized at 
their sources, and adequate protective devices shall be 


MACHINE DESIGN—December, 1948 








Pent 


an 
or’s 


voir 
ype 


dily 
oted 


ned 
ure 
hen 
ited 
ub- 
ved 

ea- 


atly 


tion 
wer 
vith 


me- 
na- 
uch 
me- 


nall 
lily 


as- 
ig.) 


out 


the 
the 
m- 
ate 
rge 
uit. 
nal 


at 


948 





provided in piping circuits to protect piping and fittings 
against hydraulic impact. 

b. The strength of the piping shall be ade- 
quate to withstand.-the maximum rate of surge pres- 
sure rise and the maximum surge peak pressure at the 
frequency developed by the cycling of the equipment 
operation. 

H4.1.5—Piping leads in working circuits between 
actuating devices and feed control devices shall be so 
constructed as to rigidly confine a minimum volume of 
fluid, the purpose being to maintain constant controlled 
motion and restrict the effect of varying forces. 


H4.1.6—a. Solderless piping connections shall be used. 


b. The performance of any type of fitting used 
shall equal or exceed the requirements of AN-F 47. 


c. When flared type fittings are used (which 
require a flaring tool), the angle of flare of tubing shall be 
37 degrees from the centerline (74 degrees included angle) 
and flare dimensions shall be in accord with Army-Navy 
Design 10061. 

d. When flared type fittings are used, the con- 
struction of the tube end (i.e., tubing end of connector 
body, nut, and sleeve when used) shall conform to joint 
Army-Navy Specification AN-F 366 for minimum per- 
formance requirements. Modifications may be used if 
performance conforms with the requirements of sen- 
tence b. 


e. All pipe threads shall be Dryseal American 
(National) Standard Taper Pipe Threads (N.P.T.F.). 
(This is to become mandatory within six (6) months 
after the Hydraulic Standards for Industrial Equipment 
have been authorized for publication as approved stand- 
ards. ) 

f. On installations in which fitting alignment 
is important, fittings with straight threads and which 
incorporate seals that seal with pressure may be used 
in place of pipe thread fittings. 


Definition of Pressures 


Raidine eevee acd meee > 0 to and inclhiding 200 psi 
Medium............... Above 200 to and including 500 psi 
Medium High Above 500 to and including 1200 psi 
High ................. Above 1200 to and including 3000 psi 


Extra High Above 3000 psi 


Trbing and Fittings (See Recommended Practices on 
Page 163) 


1. Tubing outside diameter sizes shall increase in 
1/16-in. increments from % to and including %%-in., and 
in increments of \%-in. above %-in. diameter up to and 
including 1 in. diameter and in 4-in. increments above 
1 in. diameter. 

‘ 2. SAE 1010 dead soft, cold-drawn seamless steel 
tubing or equivalent and steel fittings shall be used. 


_3. Copper tubing or copper alloy fittings are not 
permissible with petroleum base fluids. 
4. Fittings with restricted or stepped-up passages 
are not recommended. 


H4.1.7—All piping, piping fittings, oil passages, reser- 
voirs, cored holes or drilled holes must be free of burrs, 
or foreign matter which might cause damage to any 
hydraulic unit or contamination of the hydraulic fluid. 
Sharp edges shall be removed whenever they adversely 
affect the flow of hydraulic fluid. 


_ H4.1.8—Whenever practicable, each piping run must be 
integral and continuous from one piece of apparatus to 
another. Piping runs must be removable without dis- 
mantling equipment components and without bending tub- 
ing or springing it in a manner to damage it. All rigid 
Piping must be securely supported at frequent intervals 
to avoid vibration or movement. Points of contact or 
Support on the outside of the piping shall be so designed 
that they will not result in damage to the piping. Piping 
shall not be welded to supports. 


H4.1.9—If high or extra-high pressure piping above 
1 in. is used, all connections shall be welded to steel 
flanges (all welded joints shall be stress relieved); each 
run shall be separate so that it can be removed by flanged 
Connection using sealing devices that seal with pressure. 


H4.2.4—In all portions of piping circuits above 150 
PSi operating pressure subject to movements in which 
flexible hose is required, the flexible rubber hose shall 

fabricated to a pressure safety factor of at least 
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five (5) with respect to the circuit in which it is used. 
Below 150 psi operating pressure, the use of plastic 
tubing shall be permissible. Flexible hose and plastic 
flexible tubing shall have vertical connections and shall 
have sufficient slack to avoid sharp flexing and strain- 
ing. Horizontal connections are acceptable only if tubing 
is adequately supported. 


H4.2.5--Multiple controls shall be mounted on a single 
plate within one enclosure, whenever possible, to eliminate 
excessive piping. 


H4.2.6—Piping shall not be placed where it will inter- 
fere with the adjustment, repair or replacement of con- 
trol or units, and piping connections shall be readily 
accessible for maintenane. 


H4.2.7—Hydraulic units provided with external drain 
connections shall be drained independently to reservoir 
or to a vented manifold. 


Identification of Piping 


H4.4.1—Piping runs shall be identified to correspond 
with diagram. 


H4.4.2—When construction of equipment necessitates 
shipment or moving in sections, thorough precautions 
shall be taken to adequately protect piping runs, whether 
they be left in place on one of the equipment sections 
or whether they are removed and separately boxed for 
shipment. All male threads shall be sleeved, and all pip- 
ing openings or female threads equipped with suitable 
closures. 


H4.4.3—Piping shall be so arranged that pressures 
may be tested at accessib'e locations, preferably at built- 
in checking stations which shall be indicated on diagrams. 


Oil Reservoirs 
(Separate or Integral with Machine) 


H5.1—A hydraulic fluid reservoir shall be designed 
and constructed in such a manner as to prevent the 
entrance of any foreign matter, chips, coolant, lubricat- 
ing or cutting oil, dirt, etc. 

Fluid reservoirs should preferably be made separate 
and removable from equipment bases. 

If cast, fluid reservoirs must be impregnated and sealed 
before assembling into equinoment, with a sealer which 
is inert to hydraulic fluid. This must be tested by means 
of light petroleum solvent. If welded, welds must be 
tested with light petroleum solvent. 


H5.1.1—The filler hole shall have a fine mesh screen, 
removable for cleaning and replacement, for straining 
the oil when filling, and shall be provided with a well 
fitted cap or cover permanently attached to the reservoir 
by some suitable means. 


H5.1.2—A breather hole properly protected by an air 
cleaner shall be provided. The breather and filler must 
be separate and have sufficient capacity to permit rapid 
filling. The air cleaner must also be of sufficient ca- 
pacity to maintain approximate atmospheric pressure 
at maximum circuit demands. 


H5.2--The capacity of the fluid reservoir shall be 
sufficient to contain all of the fluid that will drain from 
the system back into the tank by gravity flow; main- 
tain the fluid level within a reasonable working height 
during operating cycle; dissipate heat generated by nor- 
mal operation of the equipment; allow air and foreign 
matter to separate out of the fluid. 


HE.2.1—The reservoir shall be equipped with a flush 
mounted or protected fluid level indicator, preferably 
located near the filler cover. It shall be provided with 
markings to show high and low level with pump running 
and, where necessary, high level with pump stopped. 


H5.3—-Both the intake and return pipe shali be brought 
down below the minimum working fluid level so as not 
to cause cavitation or aeration. 


H5.3.1—Suitable means shall be provided between the 
intake and return pipes to facilitate settling out of 
foreign matter in the fluid. The intake and return pipes 
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shall not be located in a manner which will interfere with 
the efficient operation of the hydraulic system. 


H5.4—Ample and accessible provisions shall be made 
for complete cleaning of the reservoir. 


H5.4.1—A well protected, accessible means shall be 
provided to empty the reservoir without spillage. 


Heat Exchangers 

H5.6—The heat exchanger provided, if required, shall 
be of proper design, and its application shall be subject 
to approval by purchaser. 


H5.6.1—It shall be the responsibility of the purchaser 
to advise supplier incorporating the heat exchanger in 
the equipment of any unusual temperature that would 
affect the equipment operation. 


H5.6.2—The heat exchanger must be readily accessible 
for removal, in the event servicing or repair is necessary. 


H5.7—The heat exchanger shall be so arranged that 
it is not possible to develop excessive pressures in the 
event the heat exchanger should become clogged. 


H5.7.1—Heat exchangers using media which are dele- 
terious to the system’s hydraulic fiuid shall not be in- 
stalled in fluid reservoirs. 


H5.8—The make, size, capacity, and requirements of 
heat exchangers (including supply pipe sizes) shall be 
agreed to by the purchaser, and shall be clearly indicated 
on hydraulic diagrams. 


H5.9—Accessible arrangements shall be provided for 
checking inlet and outlet temperatures of the hydraulic 
fluid if circulating type heat exchangers are used. 


H5.10—When heat exchangers are used, they shall be 
equipped with suitable automatic thermal controls. 


H5.11—Heat exchangers shall not use copper or cop- 
— in contact with uninhibited petroleum base 


Valves, Accessories, and Devices 


Filters 


H6.1.1—Means shall be provided for the continuous 
removal from the hydraulic fluid of materials which 
would be detrimental to the operation of the equipment. 


H6.1.2—If the filter is of such design that it removes 
antifoam agents or other additives, the type and design 
of the filter shall be agreed upon between the supplier 
and purchaser. 


H6.1.3—Self-cleaning filters shall be automatically ac- 
tuated. 


H6.1.4—Filters shall be of such construction that the 
filter medium can be removed for cleaning without dis- 
turbing the piping. When available, suitable means 
shall be provided to indicate when filter should be cleaned. 


H6.1.5—When suction strainers are provided they 
shall be of ample size to strain more than double the 
intake capacity. Suitable means shall be provided to 
remove strainers without draining the reservoir. 


H6.1.6—By-pass filter must be of sufficient capacity 
to filter the equivalent of all hydraulic fluid in the sys- 
tem within a period of eight (8) hours. 


Sealing Devices: 

H6.2.1—All sealing devices must be of such materials 
that they will not be adversely affected by hydraulic 
fluid. Natural rubber shall not be used with petroleum 
products. 


H6.2.3—Sealing devices on reciprocating or rotating 
shafts shall prevent all leakage, except that required for 
lubrication of such devices under all working conditions 
without damaging shafts. 


H6.2.4—-Holes in sealing glands shall be of such size 
as to prevent undue extrusion of the sealing material. 
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Cylinders and Pistons 

H6.3.1—Cylinder bores having fitted pistons shall he 
finished in a manner consistent with the type of service 
intended and shall be free of porosity or other defects, 


H6.3.2—Cylinders shall be located in alignment with 
work slides, and shall be such that no side or radial loa 
shall occur on piston rod or ram, unless other suitable 
provisions are made to take such loads. 


H6.3.3—Ends of cylinders shall utilize sealing devices 
that do not leak under any working conditions. Sealing 
devices that seal with pressure are recommended. All 
cylinder external sealing devices shall be readily acessible 
for servicing. 

H6.3.4—-RECOMMENDED PRACTICE: Cylinders shall he 
separate, not cast integral with equipment, and in any 
event shall be accessible for servicing. 


H6.3.5—Pistons utilizing sealing devices which are not 
integral with the piston shall have automotive step-cut 
rings or equivalent in performance. Exceptions are per- 
missible only for applications where no leakage (other 
than required for lubrication) can be tolerated. 


H6.3.6—Piston rods shall be adequately protected by 
proper location, or by installation of cleaning and sealing 
devices. Where conditions require, material and hardness 
of piston rods shall be such as to prevent scoring. 


H6.3.7—a. When pistons are assembled to rod they shall 
be positively locked. 
b. Flow of fluid into nonrotating cylinders shall 
be at extreme tops of bores or other means provided to 
prevent entrapment of air. 


H6.3.8—When necessary, cushions shall be provided on 
cylinder ends. 


H6.3.9—-Wherever possible, cylinders shall be so used in 
the circuit or circuits as to subject the solid head ends 
of cylinders to high pressure, and not the gland or rod 
ends. . 


Valves 

H6.4.1—Adjustable valves shall be arranged so that 
wires and seals can be used after final adjustments and 
locking. 


H6.4.2—Valves shall not be mounted in reservoirs ex- 
cept in self-contained units. Where valves, including 
solenoid operated valves, are mounted in reservoirs, they 
shall be kept above high fluid level, so maintenance and 
adjustments can be made without draining fluid, except 
where the function of the valve requires same to be 
below the oil level. 


H6.4.3—Gasket mounted valves shall be used whenever 
possible so their removal and replacement can be made 
without breaking individual fluid lines. Gaskets of the 
pressure sealing type are recommended. Gasket mounted 
valves shall have locating pins. 


H6.4.5—The operation of a valve shall not produce 
detrimental surges in the hydraulic system. 


H6.4.6—On vertical or inclined slides or rams means 
shall be provided to prevent rapid drop when hydraulic 
power is shut off. 


H6.4.7—-Solenoid operated valves shall be so designed, 
constructed, and installed as to eliminate destructive 
hammering. 


Accumulators—(H6.5) 


Safety 


H7.1.1—Flexible lines shall be restrained or confined if 
their failure might constitute a hazard to personnel. 


H7.1.2—Operator shall not be required to reach past 
revolving spindles, moving tools, or moving machine 
or equipment elements to reach manual controls. 


H7.1.3—Hydraulic circuits incorporating accumulators 
shall be so interlocked as to vent or isolate accumulator 
fluid pressure when power is shut off. On circuit applic® 
tions where accumulator pressure is isolated, full it 
formation shall be given on or near accumulator for 
proper servicing without injury to personnel. 
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Recommended Practices 


Fittings 
See H4.1.6 and H4.1.9 


Steel Tubing 


LOW PRESSURE. Steel tubing is recommended; plastics 
and aluminum tubings are permissible. Recommended 
minimum wall thickness for steel tubing is given in the 
accompanying table. 


Recommended Minimum Wall Thickness 
for Steel Tubing 


Low and Medium * Medium High 
Pressure Pressure High Pressure 
Tubing Diameter Wall Thickness Wall Thickness Wall Thickness 
(in.) (in.) (in.) (in.) 
4, 0.035 0.035 0.060 
1, 0.035 0.035 0.075 
&% 0.035 0.049 0.095 
% 0.035 0.049 0.109 
7 0.049 0.065 0.109 
1 0.049 0.065 0.120 
1%-1% incl, 0.065 0.095 bd 


* Above 1 inch, welded flange fittings or approved equivalent. 


MEDIUM, MEDIUM-HIGH AND HIGH PRESSURES. Recom- 
mended minimum wall thicknesses for steel tubing are 
given in the accompanying table. 


EXTRA HIGH PRESSURE. Specifications to be developed 
later. 


Seamless Low Carbon Steel Tubing 
Annealed for Bending—Pressure Type 


The following requirements are recommended practice 
but not mandatory under these standards. 


1. SCOPE: This specification covers cold drawn and an- 
nealed seamless low carbon steel pressure tubing, for 
use as hydraulic lines. 


2. HYDROSTATIC TEST: Tubing supplied under this speci- 
fication shall have been tested at not less than 1,000 psi 
hydrostatic pressure, or higher in case working conditions 
require. 


3. CLEANLINESS: It is desired that the inside of tubing 
shall be bright, clean, and free from grease, drawing 
compounds, oxide, scale, carbon deposits, and any con- 
tamination that cannot be readily removed by cleaning 
with alkaline cleaners or benzine. 


4. CORROSION PROTECTION OF INTERIOR OF TUBES: The in- 
side of the tubing having open ends shall be protected 
by a coating of clean oil to protect the interior of the tub- 
ing against corrosion during shipment and normal stor- 
age periods. 

The corrosion preventive oil used shall be such that 
after extended storage periods, it can readily be removed 
with an alkaline cleaning solution or with benzine (Stod- 
dard solvent). 





t For tubes with an outside diameter %-in, and less, and wall thick- 
ness 0.035-in. and less, a minimum elongation of 30 per cent is per- 
mitted. 
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5. QUALITY: Tubing shall be free from defects not in 
accordance with the best commercial practice. 


6. CHEMICAL COMPOSITION: The tubing shall conform 
to the following chemical analysis: 


Se eee ere 0.08—0.18 
Manganese, per cent .................0.30—0.60 
PROSPECTUS, PET COME... 2. cs cc cece 0.050 Max 
eS EE Soin skasvn esas 0.055 Max 


7. PHYSICAL PROPERTIES: The tubing shall conform to 
the following physical requirements: 


Tensile Strength, max. .............. 55,000 psi 
Elongation in 2 inches, min. ............. 40%t 


A three-inch section cut from the tubing shall not 
crack or show any flaws when flattened between parallel 
plates to three times the wall thickness of the tube. 

A section of tube approximately 4 inches in length 
with the ends burred, shall withstand being expanded 
at one end over a polished tapered mandrel having an in- 
cluded angle of 60 degrees until the actual average inside 
diameter is increased 30 per cent. 

The expansion test shall be made in a die in order 
to restrict the expansion of 30 per cent. The axis of the 
mandrel should be parallel to the axis of the tube during 
the expansion test. 

8. PERMISSIBLE VARIATIONS: The diameter of the tubing 
shall not vary from that specified more than the follow- 
ing amounts: 


Outside Diameter Inside Diameter 





Outside Di t Plus Minus Plus Minus 

(in.) (in.) (in.) (in,) 
Below 3% to 1% incl. ....... 0.010 0.010 0.010 0.010 
Below 1% to 1, I. D., incl. .. 0.005 0.005 0.005 0.005 
eee We UO Sse bigewscesen 0.003 0.003 


When the outside diameter and wall thickness of % to 
3% in. OD tubes are specified, the outside diameter shall 
conform to the tolerances given in the above table, the 
wall thicknesses shall not vary from that specified more 
than plus or minus 10 per cent. When less than % in. 
I D, the outside diameter shall conform to the tolerances 
given in the above table. The wall thickness shall not vary 
from that specified more than plus or minus 15 per cent. 


9. PICKLE BRITTLENESS: Tubing which is pickled to re- 
move scale shall be treated to eliminate pickle brittleness. 


10. LENGTH: The tubing shall be furnished in random 
4 to 8-ft lengths unless otherwise specified on the pur- 
chase order. When the length is specified, the tolerance 
shall be minus 0, plus %-in. unless otherwise specified. 
When cut to length, the ends shall be free from burrs. 


11. PACKING: Material shall be packed according to the 
requirements of the transportation companies and of 
the purchaser. ‘ 


12. MARKING: Each length of tubing 1% in. OD and over 
shail be steel stamped with the manufacturer’s identifi- 
cation mark at a distance of approximately 1% in. from 
the end. This mark shall be permanent but not deep 
enough to injure the tube. 


13. ALL BOXES AND BUNDLES SHALL BEAR THE FOLLOW- 
ING INFORMATION: Purchase order number, purchaser’s 
specification number, manufacturer’s name, size and 
gauge of material. In carloads, when shipped loose, ship- 
ping notices and talley sheets will show contents of car. 


14. TERMS OF REJECTION: Material failing to comply 
with this specification may be rejected and returned for 
replacement or full credit, at option of purchaser. 
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Worm-Gear Speed Reducer 


Line of enclosed 
worm drives is 
available in both 
horizontal and verti- 
cal types. Units 
have increased load- 
carrying capaci- 
ty owing to a new 
gear - generating 
technique. They 
also have increased 
thermal capacity be- 
cause of air-cooling 
of the oil reservoir, 
a high - velocity 
stream of cool air 
being passed through a duct immersed in the. reser- 
voir. 
standard ratios complying with the speed-ratio stand- 
ards of the AGMA and NEMA. Manufacturer: Foote 
Bros. Gear and Machine Corp., 4545 Western Blvd., 
Chicago 9. 


For additional information circle MD 1 on Page 271 








Metallic High-Gloss Enamel 


Baking enamel known as Chrome-Aluminum enam- 
el has the appearance of polished chromium. The 
finish, which may be applied by spray, dip, brush or 
tumbling, has excellent flowing characteristics mak- 
ing it suitable for one-coat coverage of most sur- 
faces. Manufacturer: Norfolk Paint & Varnish Co., 
Quincy 71, Mass. 

For additional information circle MD 2 on Page 271 





Rotating Shaft Vacuum-Pressure Seals 


Designed for use 
on rotating shafts, 
Roto-Flex seals are 
suitable for use with 
water, oil or gaso- 
line pumps, refrig- 
eration compressors 
and speed reducers, 
etc. They may be 
used to seal against 
either vacuum or 
pressure. Units are 
of simple construc- 
tion for ease of installation and incorporation into de- 
sign. They are available in two styles. First is a 
single unit with one sealing element. Second is a 
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For additional information on these new developments see Page 271 


The reducers are made in a wide range of 





double unit consisting of two rotating seals mounted 
on opposite ends of a compression spring. Both are 
designed for installations where the liquid being 
sealed cannot act as a lubricant or coolant and a sep- 
arate liquid supply must be admitted to the seal 
chamber. Manufacturer: Gits Bros. Mfg. Co., 1868 


S. Kilbourne Ave., Chicago 23. 


For additional information circle MD 3 on Page 271 





Roller Chain 


New type roller 
chain, available in a 
range of sizes, uses 
snap retaining rings 
to secure roller pins. 
The rings are pro- 
vided with three in- 
ternal equally 
spaced teeth which 
maintain a high ten- 
sion when the ring 
is sprung into a 
groove in the pin. 
Because of the construction, the ring turns in groove 
when struck rather than springing free; becauce of 
large cross-sectional area, it resists direct blows well. 
In the event of disassembly, the construction of the 
ring allows necessary spread for removal without tak- 
ing a permanent set. Disassembly is possible with or- 
dinary screwdriver. Manufacturer: Atlas Chain and 
Mfg. Co., Castor and Kensington Avenues, Philadel- 
phia 24. 


For additional information circle MD 4 on Page 271 





Across-the-Line Starters 


Bulletin 4112 Size 2, alter- 
nating - current magnetic 
starters are units of the 
across-the-line nonreversing 
type. They are solenoid- 
operated units intended for 
use with polyphase squirrel- 
cage induction motors 4 
well as single-phase motors. 
These controls are available 
with open type construction 
for specialized application 
or with NEMA type I, gem 
eral-purpose enclosure. They can be controlled by 
separate pilot devices or can be supplied with local 
control pushbuttons or selector switches. Some of 
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the features are high arc-interruption capacity, good 


thermal overload protection and built-in solderless 
connectors. The starters have a maximum enclosed 
rating of 25 hp, 440-550 volts, 3-phase, 60 cycles. 
Standard operating coils can be supplied for 110, 
990, 440 and 550-volt, 25 or 60-cycle service. Dual- 
voltage coils can be furnished for 110/220 or 220/440- 


Electric Co., Mount Vernon, N. Y. 
For additional information circle MD 5 on Page 271 





Compressed-Air Line Filters 


Combination air filters are 
suitable for use in removing 
moisture, emulsified oil, grit, 
and undesirable impurities 
from compressed air lines. 
Air enters the bowl of the 
filter through spiral baffles 
which cause it to swirl in a 
circular path, throwing off 
impurities toward the wall 
of the bowl. Impurities that 
are not removed in this 
manner are extracted by a 
filter cartridge using a 
method known as edge fil- 
tration, the air passing between layers of the cart- 
ridge. Action of the filter is visible through large- 
capacity, transparent plastic bowl. Accumulation of 
liquids and sediment can be discharged by opening a 
peteock at the bottom of the unit. The cartridge is 
cleaned by closing the air supply line and permitting 
entrained compressed air to blow back. The units, 
designated as series RF air-line filters, are made in 
% and 14-inch sizes for straight-through connections 
and for working pressures up to 150 psi. Manufac- 
turer: Hannifin Corp., 1101 S. Kilbourne Ave., Chi- 
cago 24, 


For additional information circle MD 6 on Page 271 








Subminiature Switches 


Midget lever type switch, model * 
MCT, has integral shielding and 
single-hole mounting. The shield- 
ing is said to be particularly 
valuable when intercircuit coup- 
ling is to be avoided; single-hole 
mounting facilitates installation. 
The switch is available in two 





types: The MCT-4 has behind- 
panel depth of 2 21/32 inches, in- 
cluding terminals; the MCT-1 has 
a behind-panel depth of 2% 
Inches. By the incorporation of 
stops, the switches can be pro- 
vided with locking or nonlocking 
feature on one or both sides. Manufacturer: Gen- 
eral Control Co., 1200 Soldiers Field Rd., Boston 34. 
For additional information circle MD 7 on Page 271 
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volt, 60-cycle service. Manufacturer: Ward Leonard 


Electronic Recorder 


High speed elec- 
tronic recorder 
makes from one to 
six different graph- 
ical records on a 
single circular chart. 
Instrument has a 
single measuring 
system, the six rec- 
ords being made by 
a positive - acting 
switching unit 
which automatically 
brings colored pens 
into recording posi- 
tion at six-second intervals. Innovation in the unit 
is the pen wheel which holds the six recording pens. 
These are selected in turn and held in recording posi- 
tion by a single pen arm. Record appears as dots so 
closely spaced as to appear like a continuous line. 
Manufacturer: Foxboro Co., Foxboro, Mass. 

For additional information circle MD 8 on Page 271 








All-Metal Flexible Joints 


All metal Swivlex swivel joints are suitable for 
use with fluids at 1000 psi and 600 F. The units 
use stainless-steel bellows which serve as seep-proof 
self-adjusting springs to keep the metal-to-metal seat 
under preadjusted pressure. An internal equalizing 
chamber balances the pressures on each side of the 
seat, and ball bearings reduce friction to a minimum. 
The joint is therefore free turning and highly resis- 
tant to leaks. Standard sizes are made up to 44-inch 
ID. Applications include presses, vulcanizers and 
other hydraulic, pneumatic and steam equipment. 
Manufacturer: Seamlex Co. Inc., 41-23 24th St., 
Long Island City 1, N. Y. 


For additional information circle MD 9 on Page 271 





General-Purpose Turbines 


General - pur- 
pose turbine line | 
is made in types 
for operation with 
steam up to 1500 
psi and 950 F. 
Ratings available 
are in the range 
5 to 1500 horse- 
power. The units, 
trade named | 
Typee, are rec- | 
ommended for use 

in driving pumps, fans, blowers, compressors, paper 
machinery, and small generators. They feature the 
use of combination felt and labyrinth bearing seals 
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and an overspeed trip which simultaneously closes 
the governor valve and a heavy butterfly valve. Basic 
turbine is equipped with a shaft type governor mount- 
ed in a sturdy casing that completely protects the 
governor assembly and shaft end. Units can be 
equipped with special wide-range governors where 
required. Three wheel sizes available include 16, 20 
and 25-inch. These may be used with steam condi- 
tions up to 600 psi and 750 F. Equipped with heavy 
duty parts, the units are operable at 1500 psi and 
950 F. Manufacturer: Westinghouse Electric Corp., 
P. O. Box 868, Pittsburgh 30. 


For additional information circle MD 10 on Page 271 





Rubber-Plastic Materials 


Blends of high-styrene copolymer and rubber are 
tough and light and have high impact resistance. 
The materials are made of various types of rubber 
and synthetics, the rubbers being used to plasticize 
the copolymers. Outstanding properties of the new 
family of materials include: Low water absorption, 
ease of post forming, good working characteristics, 
wide range of available physical properties and wide 
range of possible colors. The materials are designated 
Tuf-Lite. Manufacturer: Goodyear Tire & Rubber 
Co., Chemical Div., Akron 16. 


For additional information circle MD 11 on Page 271 





Hydraulic Packing 


Hydraulic packing 
known as Monopak 
is suitable for use 
with many liquids 
and gases over a 
wide range of tem- 
peratures and pres- 
sures. It will seal 
oil, water, brine, 
weak acids and 
caustics, and refrig- 
erants, and _ with- 
stands temperatures 
from minus 50 to plus 300 F. It will resist pressures 
up to 3000 psi. The material is suitable for use with 
rods, packed pistons or grooved pistons and is effec- 
tive on either reciprocating or rotating surfaces. 
Typical applications include pressures, struts, boost- 
ers, accumulators, pumps, valves, and compressors. 
Manufacturer: Hydraulic Accessories Co., 439 E. 
Fort St., Detroit 26. 


For additional information circle MD 12 on Page 271 


High-Pressure Filter Units 


Filter assemblies using porous stainless-steel ele- 
ments are designed for service at differential pres- 
sures up to 10,000 psi. Owing to the porosity of 
the filter element, high flow capacities are possible. 
Bodies of the units are either carbon or stainless 
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steel, the latter being made in the quick-opening 
type. Applications include hydraulic systems, com. 
pressor lines, etc. Manufacturer: Micro Metallic 
Corp., 193 Bradford St., Brooklyn 7, N. Y. 


For additional information circle MD 13 on Page 271 





Vibratory Bowl-Type Feeder 


Electromagnetic vibration 
is used in the Syntron vibra- 
tory, vertical-bowl feeder to 
feed small parts or bulk 
powders. The feeder has a 
grooved track up the inside 
of the bowl wall. Vibration 
causes the parts or material 
to climb this rack at a uii- 
form pace. In the case of 
parts, the progression, or 
feeding, can be made single 
file. The unit will feed at 
low velocities with speeds readily adjusted. Opera 
tion is from 110, 220 or 440-volt, ac power. Manv- 
facturer: Syntron Co., 260 Lexington Ave., Homer 
City, Pa. 


For additional information circle MD 14 on Page 271 








Centrifugal Cooling Fans 


Line of small centrifugal fans with wheel diameters 
of 5 inches provides a wide selection of capacities 
for many cooling and ventilating needs. These type 
5CB fans can be supplied with a range of motor sizes, 
the motor size and speed being determined by the 
air flow required. Alternative concentric moto 
mounting results in compact unit of high efficiency. 
Brackets and mountings are available to meet a range 
of needs. Manufacturer: Johnson Fan & Blowel 


Corp., 1319 W. Lake St., Chicago 7. 


For additional information circle MD 15 on Page 271 
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Pneumatic Cylinder 


Made in standard bore sizes from 11% to 10 inches 
in diameter, the JLE pneumatic cylinder is available 
in any stroke specified. Top operating pressure is 
110 psi. A low-cost type, the cylinder is made in five 
standard mountings. Manufacturer: James  L. 
Entwistle Co., 43 Church St., Pawtucket, R. I. 


For additional information circle MD 16 on Page 271 





Wear-Resistant Metal Bushings 

Line of bushings 
is made in Ken- 
nametal Grade K6, 
in 12 OD sizes rang- 
ing from % to 1 
inch. The bushings 
are supplied rough 
molded with only 
sufficient stock pro- 
vided for finish grinding. Length and inside diameter 
of the bushings are made to suit requirements of the 
user. Manufacturer: Kennametal Inc., Latrobe, Pa. 

For additional information circle MD 17 on Page 271 








Float Switch 


Float switch suitable for measuring all types of 
liquids features the use of a tube-enclosed float. The 
unit will not jam when subjected to shaking or vibra- 
tion. Switch has a fully enclosed electrical circuit 
and is designed for minimum space requirements. It 
has a wide adjustment range and may be easily ad- 
justed after installation. Rating is 10 amperes, 
mounting is from top, bottom or side. Manufacturer: 
Kydro-Aire Inc., 3000 Winona Ave., Burbank, Calif. 


For additional information circle MD 18 on Page 271 








new pal and melerials 


Flexible Transmission Belts 


Transmission belts of the V-type contain multiple 
strands of steel cable to provide high strength and 
long life. Type A belts are made in pitch lengths 
from 27 to 113 inches; type B in pitch lengths from 
36.4 to 240 inches. Type C belts are made in pitch 
lengths from 53 to 240 inches. These transmission 






































elements, tradenamed Gripbelts, are said to have little 
stretch and give long life without loss of power and 
efficiency. Manufacturer: Browning Mfg. Co. Inc., 
Maysville, Ky. ; 

For additional information circle MD 19 on Page 271 | 
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Small-Size Wheel Brake 

Adjustable brake 
for small wheeled 
units provides con- 
trol for wheel ca- 
pacities of 12, 14 or 
16 inches OD. A 
single cap screw and 
locknut controls the 
internal expanding 
floating wedge, pro- 
viding a graduated 
adjustment of brake 
shoe to drum sur- 
face. Split-type de- 
sign allows easy de- 
mounting without 
disturbing bearing adjustment. Applications include 
power-driven industrial trucks, motorized scooters, 
etc. Manufacturer: Saginaw Products Corp., 68 Wil- 
liamson Bldg., Saginaw, Mich. 


For additional information circle MD 20 on Page 271 





Hydraulic Power-Transmission Unit 





A combined hydraulic coupling and V-belt sheave, 
the Hydro-Sheave Drive is provided with a sleeve 
which slides over the output shaft of any small 
electric motor or engine. Models are available in the 
horsepower range 34 to 25. This drive unit reduces 
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installation length by obviating outboard bearings 
and flexible couplings and may be installed either on 
the motor shaft or on the primary shaft of the driven 
equipment. Sheaves are available to accommodate A, 
B and C-section belts in 1, 2, 3, 4 and 5 grooves, with 





pitch diameters ranging from 4.2 to 12.4 inches. 
Typical applications include use on hoists, fans, 
blowers, machine tools, and equipment in the rubber, 
textile and food industries. Manufacturer: Twin 
Disk Clutch Co., Rockford, IIl. 


For additional information circle MD 21 on Page 271 





Automatic Voltage Stabilizers 


Three new voltage stabilizers for use with 115- 
volt power are rated 15, 25 and 50 va. They provide 
a steady output of 115 volts (plus or minus one 
per cent for fixed unity power-factor loads) with 
input voltages ranging from 95 to 130 volts. Units 
have low case height and small size and are totally 
insulated. Manufacturer: General Electric Co., Sche- 
nectady 5, N. Y. 


For additional information circle MD 22 on Page 271 





Totally-Enclosed Nonventilated Motors 


Silicone-insu- 
lated induction 
motors are total- 
ly enclosed and 
nonventilated, yet 
are of the same 
frame sizes, for 
equal ratings, as 
the open motors. 
Efficiency, power 
factor and tor- 
ques are said to 
be also compar- 
able to corresponding open motors. Size reduction 
by the use of silicone is indicated by the accompany- 
ing illustration in which the left-hand motor is in- 
sulated by the use of this material, while the right- 
hand motor of equal rating is class A insulated; 
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frame sizes are 254 and 326 respectively. Weight) 
reduction in the case of the 5-hp motors shown jg! 
60 per cent. Height is reduced 314 inches and length 
714, inches. Manufacturer: Westinghouse Electric Co, 
P. O. Box 868, Pittsburgh. 


For additional information circle MD 23 on Page 271 








Voltage Stabilizer 


Voltage stabilizer 
is specifically de.) 
bes signed for building 
) into equipment 
where space and 
weight limitations. 
are critical. This 
new 5-watt §stabi-| 
lizer is designed for! 
operation at an in- 
put voltage of 95 to 130 volts, 60 cycles, single phase, 
the output being 120 volts stabilized to plus or minus 
%%-per cent. Manufacturer: Raytheon Mfg. Co., Walt- 
ham, Mass. 
For additional information circle MD 24 on Page 271 








Self-Flaring Tube Fitting 


Leakproof, self-flaring tube fitting can be taken 
apart and reconnected many times without weaken- 
ing the seal or damaging the flare. Unit, known as Uti- 
flare, has two parts, the body and the nut. A thrust 
collar in the nut shears off and clamps onto the tube | 
to form a perfectly sealed joint. Features of the ud 





tings are a 37-degree flare for maximum strength, it 
verted type joint to provide multiple sealing surfaces 
and close support to minimize vibration fatigue. Units 
are made in a complete range of sizes and types fo 
use with copper, aluminum, Monel and annealed-sted 
tubing. Manufacturer: Scovill Mfg. Co., Waterbury 


91, Conn. 
For additional information circle MD 25 on Page 271 





Variable-Speed Hydraulic Drives 


Hydraulic variable-speed drives have high efficient); 
large volume displacement, quiet nonpulsating opel 
tion, and durability. Feature of the drives is th 
Hydro-syn governing system which is used to mail 





tain a constant predetermined speed. Desired spet! 3 
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ANUFACTURERS of many types of equip- 

ment can gain these advantages by using 
Johnson LEDALOYL Bronze for bearings and small parts. 
LEDALOYL is a product of powder metallurgy, manu- 
factured by an exclusive process using pre-cast, pre- 
alloyed bearing bronze. 

LEDALOYL bearings and parts are’ molded, under 
pressure, to required shape and size, thus eliminating 
expensive machining operations. When quantities of 
any size are used, the unit cost is surprisingly low. 

Another valuable feature is the self-lubricating action 
of LEDALOYL. Myriads of tiny, evenly spaced pores 
serve as miniature oil wells. When the bearing is in use 
the oil is metered to the shaft . . . when at rest the oil is 
absorbed by these pores. This action provides adequate 
lubrication at all times . . . preventing wear and in most 
cases eliminating the expense and bulk of other lubri- 
cating aids. Service records show long, trouble-free 
operation on many types of installations. 

When you are looking for ways to reduce cost and to 
increase efficiency in your bearing applications .. . call 
on Johnson Bronze. We manufacture all types of Sleeve 
Bearings . . . we are ready to serve you now. 


COMPANY 
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SLEEVE 
BEARINGS 












Low Cost 


Odd shaped parts and 
self-aligning bearings 
when produced by con- 
ventional methods re- 
quire considerable ma- 
chine work, as compared 
with one forming opera- 


tion in LEDALOYL. 















Self-Oiling 
Place a LEDALOYL bear- 
ing on a lighted lamp 
bulb. Watch the oil sweat 
from the pores. Remove 
the bearing and the oil 
is reabsorbed. This illus- 
trates the self-lubricating 
and oil retaining action. 


Long Life 

On a recent “break-down” test, LEDALOYL Bearings 
operated week after week on a schedule of nine hours a 
day for five days a week. The accumulated hours of test 
run represented a normal use of about five years, yet 
there was no sign of wear in the bearings or on the shaft. 


BRANCHES IN 
20 INDUSTRIAL 
CENTERS 





© 525 South Mill Street... New Castle, Pa. i 
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is set by adjusting the position of a main circuit- 
control valve, using a graduated scale. The speed is 
then maintained by a separate hydraulic control cir- 
cuit which operates on the constant pressure-differ- 
ential principle, through a pilot valve. The system 
can be used to maintain any predetermined condition 
of speed or torque. Drives with speed ranges up to 








5000 rpm, in ratings from fractional to over 125 hp 
are available. Manufacturer: Rockwell Mfg. Co., 
Hydraulics Div., 50 Water St., Pittsburgh 22. 


For additional information circle MD 26 on Page 271 





Finish for Aluminum 


Protective finish for aluminum is corrosion re- 
sistant and has good paint-anchoring properties. The 
coating, tradenamed Alodine, is of the chemical type 
and is applied by dipping, spraying or brushing. Time 
required for application varies from about 20 seconds 
to 5 minutes depending upon method of application. 
Manufacturer: American Chemical Paint Co., Ambler, 
Pa. 


For additional information circle MD 27 on Page 271 





Magnetic Starters 


Bulletin 4111, Size 1, ac 
magnetic starters are de- 
signed for  nonreversing, 
across-the-line starting of 
polyphase, squirrel-cage, in- 
duction motors as well as 
single-phase motors. They 
are suitable for use with 
separate pilot devices for 2 
or 3-wire remote control or 
can be supplied with local 
control pushbutton stations 
or selector switches. Units 
are designed in accordance with NEMA and Under- 
writers Laboratories standards for industrial control 
and are available with open construction or NEMA 
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Type 1 general-purpose enclosures. Features include 
high arc-interruption capacity, fast operation, therma| 
overload protection and complete accessibility of 
parts. Maximum enclosed rating is 714 hp at 440-55 
volts, 3-phase. Standard operating coils can be fy. 
nished for 110, 210, 440 and 550 volt service at 2, 
50 or 60 cycles. Dual voltage coils can be supplief) 
for 110-220 or 220-440 volt, 60 cycle service. Mant! 
facturer: Ward Leonard Electric Co., Mount Vernon) 
N. Y. ; 


For additional information circle MD 28 on Page 271 f 





Synthetic Enamel | 


Line of synthetic enamels tradenamed Lustral 67f 
is recommended for general industrial painting and 
finishing. It is suitable for brushing, spraying or 
dipping and may be air dried or baked. It is in- 
tended primarily for interior use although it may 
be used satisfactorily for outside service. Color range 
of the new line includes 21 colors in addition to white 
and black. Manufacturer: Sherwin-Williams Co., in- 
dustrial division, 101 Prospect Ave., Cleveland 1. 

For additional information circle MD 29 on Page 271 





Polyphase Mofors 


Manufactured in integral horsepower ratings in all 
commercial frequencies, new line of polyphase indus- 
trial motors is available with a variety of enclosures. 
These include drip proof, splash proof, totally en- 
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closed fan cooled, and totally enclosed nonventilated. he 
Manufacturer: Electric Boat Co., Electro-Dynamic r 
Div., Bayonne, N. J. ” 


For additional information circle MD 36 on Page 271 ” 








Pe 

3-Way Air Valves You 
Poppet-type 3-way air valves have 5/16-inch se ~du 
quic 


openings allowing the high air flow necessary { 
quick acting of large air cylinders. The units af cock 
fitted with hose nipples to take hose ranging from 
34-inch ID to 34-inch OD. Mounting holes at both 
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intermediate paper 


for mass users! 


If your operation demands the duplica- 
tion of a large bulk of drawings and 
plans, this new Ozalith Intermediate Pa- 
per should be of great interest to you. 


For it is the answer to the need for a 
reasonably priced (714¢ per square foot) 
paper duplicate original having maxi- 
mum possible toughness of base; perma- 
nence, for filing and record use; and 
highest reprint quality. It reprints at ex- 
ceptionally high machine speed. 


No Tendency To “Bleed” 


The dye image will not offset or transfer 
to other papers or tracings with which 
this new Ozalith paper has been placed 
in contact. There is no tendency to 
“bleed.” 


Ozalith is coated on a 100% rag base 


of great mechanical strength. It will not 
det@#iorate appreciably with age. It is the 


m ‘durable intermediate paper known. 


3 


Pen And Pencil Additions 


You can wash Ozalith with a damp cloth 
~dust, dirt, and grease will come off 
quickly. Water will not cause the base to 
cockle or the image to run. 
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The drawing above was reproduced on 
duplicate paper original gives you Ozalid 


Pen or pencil additions can easily be 
made on either side of an Ozalith print. 
Because of its high transparency, con- 
tact prints should be made, and additions 
then made on the unsensitized surface. 


the new Ozalith Intermediate Paper. This 
prints of maximum line density. 


This New Ozalith Paper Costs Little—Has Great 
Mechanical Strength— Washable, Plastic Surface! 


Ozalith is a running mate to Ozacloth 
—but because of its low price, it is ideal 
for mass users. Write, today, if you 
would learn more about this and other 
Ozalid prints. 


ALL OZALID PRINTS PRODUCED 


IN SAME 


MANNER 


* No tie-ups when you shift from one type of print production to another. Simply 


choose your Ozalid material . .. and your 
dry develops it. Standard work prints are 


* Your drawings can be up to 42 inches 


Ozalid print-making machine exposes and 
produced in 25 seconds. 


wide, any length. Roll stock or cut sheets 


can be used. (Special machines accommodate 54” wide drawings.) 


* You—or anyone else—can be the operator. A few hours and you’re an “expert.” 


* See all the Ozalid prints you may make from any drawing...and learn full story. 
Mail coupon today. 


Gentl 
Strea 


OZALID. ... A Division of General Aniline 


prints. 
Name 
Company___ 


ee 


DEPT. NO. 215 


& Film Corp., Johnson City, New York 


emen: Please send free copy of Ozalid 
mliner booklet illustrating all types of Ozalid 


SS 





Ozalid in Canada—Hughes Owens Co., Ltd., Montreal 
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top and sides of the rectangular valve body make 
them easy to attach. Presently available models are 
made in the normally closed or “off” type. Manufac- 
turer: Mead Specialties Co., Dept. FT-25, 4114 N. 
Knox Ave., Chicago 41. 


For additional information circle MD 31 on Page 271 


Centrifugal Switch 


Centrifugal switch is 
designed to meet Under- 
writers’ Laboratories 
specifications for explo- 
sionproof equipment to be 
used in hazardous atmos- 
pheres of Class I, Group @ 
D and Class II. The units — 
are designed for use as 
overspeed switches, un- 
derspeed switches, zero-speed plugging switches, and 
conveyor interlocking switches. In this last applica- 
tion centrifugal switches with normally open contacts 
are installed near the junction points in belt con- 
veyors. In case of stoppage of the main belt, the 
electrical contact in the switch opens and automatical- 
ly cuts off power to the feeder belt. Manufacturer: 
Euclid Electric & Mfg. Co., Madison, Ohio. 

For additional information circle MD 32 on Page 271 


Gear Transmissions 


Line of gear transmissions is made in the_ horse- 
power range 9.1 to 7 and in reduction ratios of 40:1, 
17:1 and 4:1. Several units in the line are two- 
speed types with gear shifts for convenient speed 
change. Each transmission is a self-contained unit 
with integral means for mounting. Ball and roller 
bearings and hardened gears are used throughout; 
lubrication is provided by means of an oil bath. The 


units are recommended for use with Speedmaste§ = 


variable-speed transmissions to provide speed ratig 
as high as 30:1. Manufacturer: DoAll Co., Dg 
Plaines, Ill. 


For additional information circle MD 33 on Page 271 


Fractional-Horsepower Motors 


Series of fractional 
horsepower motors 
known as the B-Line 
features the use of built- 
in resilient mountings. 
Consisting of large 
square-rubber cushions, 
encased in steel cradles, 
the mounts are located 
inside the motor end 
covers. They are, therefore, protected against me 
chanical abuse and deterioration. Additional advan- 
tage is the improved appearance and the absence of 
dust-catching surfaces. Units are made in ratings 
from 1/6 to 34-hp and are recommended for such 
applications as heaters, refrigerators and blowem, 
Manufacturer: The Brown-Brockmeyer Co., Box 976, 
Dayton, O. 


For additional information circle MD 34 on Page 271 


Spiral Retaining Rings 


Retaining ring known as the Spirolox is mae 
of a flat steel band wrapped in a double helix. It 
is thus concentric in its groove at all times and gap- 
less. Because of this the ring is dynamically bal: 
anced when installed and has equal holding strength 


at all points around its circumference. It is said 

to have resistance to centrifugal force and resis! 

winding or unwinding under thrust force. Installa- 

tion in inside or outside grooves requires no specia! 

tools. Manufacturer: Ramsey Corp., St. Louis, Mo. 
For additional information circle MD 35 on Page 271 


Combination Starters and Circuit Breakers 


Requirements for motor branch 
circuit overcurrent protection and 
disconnect means is provided by 
Bulletin 4130 alternating-current 
combination magnetic starters 
and circuit breakers. Each unit 
consists of a magnetically operat- 
ed contactor with thermal in- 
verse-time delay overload relays, 
combined with a thermal type cir- 
cuit breaker. The components 
are housed in an NEMA Type I 
enclosure. Operated from outside 
the enclosures the circuit break- 
ers have provision for padlocking in the off positiol. 
They are interlocked mechanically to prevent ope 
ing enclosure door when the breaker is on. The 
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ethods 
> O sts 


“Midget” Centralized Lubrication System 
Helps Machines Produce More 


A LOW COST SYSTEM THAT’S HARDLY LARGER 
THAN AN ALEMITE PIN-TYPE FITTING 


Protect Those Machines You Design 
from Human Error 


Human error in lubrication can easily 
destroy the efficiency of the best de- 
signed machine: A five minute con- 
ference with’ an Alemite Representa- 
tive may well reveal lubrication design 
features that will make your machines 
produce more. This man is fully qual- 
ified to help you because he is a spe- 
Cialist in modern methods of handling 
and applying lubricants. Write 
to Alemite, 1804 Diversey Parkway, 
Chicago 14, Illinois. 


MACHINE DESIGN—December, 1948 


Small, Simple, Compact. . . this new 
Alemite ‘Midget’? measuring lubrication 
valve is designed for all types of heavy, light 
and precision machines —especially where 
space limitations are encountered. With this 
single line system, valves mounted on or 
near the bearings deliver a measured amount 
of lubricant from one safe, central point 
while machines keep right on producing! 


Alemite Centralized Lubrication Systems 
make possible the lubrication of hundreds 
of bearings from one central point—greatly 
reduce the possibility of “human error’’. 
There is no danger of over-lubrication or 
under-lubrication . . . handles grease or oil. 
Oilers work in complete safety. Result: Pro- 
duction goes up . . . costs go down. 


Just one of many ways that Alemite 
Methods help industry add productive time 
to machines with faster, more efficient lub- 


rication equipment and procedures. The 
Alemite Representative can show case after 
case where a time study analysis has proved 
that his methods reduce costs. These meth- 
ods eliminate costly, time-consuming han- 
dling of oils and greases . .. slash “‘time-out”’ 
for lubrication . . . keep dirt and moisture 
out of lubricants . . . completely mechanize 
lubrication from barrel-to-bearing. These 
benefits all add up to lower production costs 
and longer machinery life. Get the complete 
facts, today. 


ALEMITE 








Another Product of 


STEWART 
WARNER 


MODERN LUBRICATION METHODS 
THAT CUT PRODUCTION COSTS 

















controls are available in 5 standard sizes ranging up 
to 200 hp, 3 phase, 550 volts, 60 cycles, maximum. 
They can be supplied with only reset button in the 
cover, with local control start-stop pushbuttons, or 
“Hand-Off-Auto” selector switches. Manufacturer: 
Ward Leonard Electric Co., Mount Vernon, N. Y. 

For additional information circle MD 36 on Page 271 





Rotating-Cam Limit Switch 


Up to 12 cir- 
cuits can be 
opened and 
closed using the 
Bulletin 801 
heavy-duty ro- 
tating cam limit 
switch. Circuits 
can be opened’ 
or closed in any 
sequence. Each cam is indexed for accurate setting, 
contactors are individually detachable and the shaft 
and cam assembly is easily removed for adjustment. 
Units are also available for 3, 4, 6 or 9 circuits. The 
switches are adaptable to most programming or 
time-sequence operation and are available in general 
purpose or watertight enclosures. Manufacturer: Al- 
len-Bradley Co., Milwaukee. 


For additional information circle MD 37 on Page 271 








Diesel Engine 


Diesel unit, designated the HR-600 engine, develops 
165 hp maximum at 1800 rpm. It has a 5%-inch 
bore and a 6-inch stroke. The new diesel is made in 
three styles: An automotive model is designated 
type HRB-600; three industrial types are HRB1-600, 
HRI-600 and HRP-600; and a marine model is type 
HRM-600. Of the three industrial units, the first is 
the basic model; the second is equipped with instru- 
ment panel and trunnion support base; while the 
third is an enclosed type with structural-steel base, 
clutch power takeoff, radiator, fan, engine hood and 
fuel tank. Manufacturer: Cummins Engine Co. Inc., 
Columbus, Ind. 


For additional information circle MD 38 on Page 271 





Metal-Cased Mercury Switches 


een et en 


| New mercury 
switches use hydro- 
gen gas as arc sup- 
pressor, reducing 
electrode corrosion 
and providing long 
life. Electric-weld- 
ed steel case seals 
the gas under pressure, keeping pressure intact 
whether switch is in use or inactive. There 
is said to be little deterioration over many 
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months. Metal case of the switch acts ag op 
contact. Units are especially efficient in high-capayj. 
ty, highly-inductive circuits or where variable load; 
place undue strain on switches. Models range fron 
1 to 65 amperes in capacity and are made with o 
without plastic protective covering. Rubber jp. 
sulators may be had to provide waterproofing. Manv. 
facturer: Durakool Inc., Elkhart, Indiana. 

For additional information circle MD 39 on Page 271 





Sensitive DC Relay 


Type E single-pole, double-throw relay is a sensi- 
tive de unit designed for use with electron-tube cir. 
cuits and similar applications. Measuring 2% by 1}, 
by 11% inches, the relay is recommended for use where 
space is a consideration. It has a contact capacity 





of 5 amperes at 25 volts noninductive load and power 
consumption is 60 milliwatts. Manufacturer: Comar 
Electric Co., 3148_N. Washtenaw Ave., Chicago 18. 


For additional information circle MD 40 on Page 271 





Bonding Film 


Bonds with shear strengths up to 3500 psi can be 
made using new sheet-type adhesive. The material, 
known as Scotch-Weld bonding film has no filler ma- 
terial. It can be used to join parts of, many materials 
by the application of pressures from 25 to 100 psi, 
and temperatures from 300 to 500 F. Manufacturer: 
Minnesota Mining and Mfg. Co., 900 Fauquier Ave. 
St. Paul, Minn. 


For additional information circle MD 41 on Page 271 
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“LOK-THRED” FORM DIRECTION OF LOAD 

















The heevy black line at position A shows the form of 
“Lok-Thred”, while the dotted line shows the correspond- 
ing American National Thread form. Position B shows the 
action which occurs when the male “Lok-Thred” enters the 
60% American National Thread tapped hole. The 6° root 
angle, through the interference created, causes a reforming 


ftaactascsiteac | ON “LOK-THRED” NATIONAL SCREW 
)FFERS AN IMPORTANT NEW TYPE OF BOLTS AND SCREWS 


“Lok-Thred” fasteners actually Note These Important “Lok-Thred” Advantages 


become tighter in service, even under 








l. Lock securely and become tighter in service. 


vibration. They are available now in 2. Have much higher fatigue limits than fasteners with con- 


bolts and screws as well as studs, and ventional threads. 


3. Stronger in both tension and torsion than ordinary 


with special or standard heads. American Matienal Threads. 
Th 4. Carry entire normal working load on 6° angle at root of 
ey not only lock more securely thread under high compressive prestress. 
than American National Threads (see 5. Modified American National Threads permit use of 


standard tools. 


dia 1 itively, 
gram), but also seal positively 6. Re-usable and on any re-application less 


than one-half additional turn brings 
torque back to its original installation 


Bosses and blind tapping can be value. 
7. Do not require selective fits. 





even against liquids under pressure. 


eliminated. 
8.. Do not gall when being driven nor fret in 
service. 


9. Act as dowels and taper pins. 


10. Seal positively and eliminate added 
bosses and blind tapping. 


attona 


Write for ““Lok-Thred” booklet, or send spe- 
cific information on your fastening problem. 











THE NATIONAL SCREW & MFG. COMPANY, CLEVELAND 4, OHIO 





MACHINE DESIGN—December, 1948 175 











C f/ 





Z 


In order to obtain additional information on this new equipment see Page 27] 


Molded Plastic T-Square 


Molded in_ one 
piece of strong plas- 
tic, new T-Square is 
‘said to remain ac- 
curate even if 
dropped. This draft- 
ing tool is made of 
a transparent plas- 
tic which permits 
full visibility of the 
surface over which it is placed. Both sides of the in- 
strument may be used because of the double-head 
design. Ribs, which protrude 0.020-in. beyond both 
surfaces of the shaft, allow the T-square to be moved 
across the working surface smoothly; in addition, 
the ribs raise the square above the paper to facilitate 
inking. The instrument is available in two blade 
lengths; 18 and 24 inches. Manufacturer: Instru- 
master Industries, 2457-62 W. Jackson Blvd., Chi- 
cago 12. 


For. additional information circle MD 42 on Page 271 








Stainless-Steel Drafting Machines 


| eee All-metal drafting 
machines are _ suit- 
able for use with 
horizontal, vertical 
or inclined boards. 
Of stainless - steel 
construction the 
machines _incorpo- 
rate a micrometer 
quadrant giving 
rapid selection of 
angles at 3-degree 
intervals with fine 
adjustment to 244 minutes. Rapid indexing. is pro- 
vided by disengaging the adjusting screw making it 
possible to slip the straightedge around the quad- 
rant rapidly to the desired position. Counterbalanc- 
ing is provided by spiral spring and motion in a hori- 
zontal plane is provided by a ball-bearing track lo- 
cated at the top of the board. Support over the 
drawing is provided by plastic rollers which reduce 
smudging to a minimum. A variety of interchange- 
able .scales is available for use with the machine. 
Models of these drafting machines are made to fit 
boards with heights of 24, 30, 36, 48, 54, 60, 72, 84, 
96, 108, 120, and 132 inches. They will fit any 
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length board. Special machines including left-handed 

types, can be furnished for odd-sized drawing boards, 

Manufacturer: Emmert Mfg. Co., Waynesboro, Pa, 
For additional information circle MD 43 on Page 271 


.Drafting-Instrument Set 


Model A-171-V drafting instrument set consists 
of a 64-inch bow compass, a 414-inch bow compass, 
a friction type divider and a ruling pen. The larger 
compass will describe circles up to 10% inches in 
diameter while the smaller will describe circles from 
1/16 to 6 inches in diameter. The divider opens to 
7 inches. A pen attachment can be used with either 
compass to convert them into pen compasses. The 
instruments are packed in a leatherette velvet-lined 
case, with a cowhide case also available. Manufac- 
turer: V. & E. Mfg. Co., 758 S. Fair Oaks Ave, 
Pasadena 20, Calif. 


For additional information circle MD 44 on Page 271 


High-Intensity Photolight 


High-intensity blue-white flash of two microseconds 
duration is provided by new photolight, useful in pho- 
tographer analyses of vibration, as well as high-speed 
rotational and linear motion, etc. The light unit 
weighs 25 lb and consists of a three-electrode, short- 
gap, high-pressure, gas-filled tube together with a 
fixed-focus reflector and a capacitor-discharge type 
power supply. It operates from a 115-volt single 
phase power supply. Flash can be initiated by clos- 
ing normally-open contacts, opening normally-closed 
contacts, by a pulse from a crystal microphone or by 
a phototube pickup. Manufacturer: General Electric 
Co., Schenectady 5, N. Y. 


For additional information circle MD 45 on Page 271 
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TYPE “A” 
ASSEMBLY BIT 


e 


REL OEP Miabiy * 


4 


Gata... CLUTCH HEAD Sczews 


Scale Down pbssembly Coste... 


ELIMINATE SKID DAMAGE AND SMOOTH OUT PRODUCTION 


HANSON, a Chicago name nationally recognized as symbolic of 
weight accuracy, has this to say as to why their complete line 
of 1949 models is being standardized on CLUTCH HEAD Screws :— 


“Compared with the use of other recessed head screws, change-over to CLUTCH 
HEAD has given us immediate relief from several costly and annoying assembly 


problems.” 


“Over and above faster, smoother operation, the non-tapered drive has freed 
us from the expense and delay arising out of skid damage.” 


“The Lock-On has definitely simplified for us screw placement in ‘awkward’ 


spots in our assembly.” 


“The durability of the Type ‘A’ Bit, plus its easy reconditioning, is a time and 
money saver. Our tool maintenance cost is now almost zero.” 


“The fact that CLUTCH HEAD operates with a common screwdriver rates high 


with us as a service factor.” 


Regardless of the size or type 
of screw required, these and 
other exclusive CLUTCH HEAD 
advantages will prove their 
superiority and economy in 
every phase of assembly pro- 
duction. Their value will be 


immediately apparent on 
cursory examination, so we 
invite you to send for screw 
assortment, sample Type “‘A’”’ 
Bit, and illustrated Brochure 
...tocome to you by mail. 


UNITED SCREW AND BOLT CORPORATION 


COMMON 
SCREWDRIVER 


. 


CLEVELAND 2 CHICAGO 8 NEW YORK 7 
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JAMES M. TODD, consulting engineer of New Or- 
leans, is the newly elected president of the American 
Society of Mechanical Engineers. Mr. Todd received 
his degree in mechanical engineering from Tulane 
University in 1914. After service in the engineer 
corps in World War I he served as chief engineer of 
‘the Marrero plant of Penick and Ford, and later with 
A. M. Lockett and Co. In 1928 he established a pri- 
vate practice as consulting engineer in the mechan- 
ical and electrical engineering fields, specializing in 
air conditioning, power plants and factory equipment. 
He is recognized as being an authority in the mining 
and production of crude sulphur, having been vice 
president in charge of engineering and member of the 
board of the Jefferson Lake Sulphur Co. During 
World War. II Mr. Todd handled mechanical and elec- 
trical work in connection with airfields, shipyards and 


PAUL E. BUTZIN has been appointed director of 
engineering of the Delta Manufacturing division of 
the Rockwell Manufacturing Co., Milwaukee. He was 
the first permanent design engineer hired by the con- 
pany, having been given his first position at Delta in 
1933 after serving as supervisor of tool design of the 
A. O. Smith Corp. for six years. In 1942 Mr. Butzin 
was appointed chief engineer of the Milwaukee Gear 
Co. and later became works manager. He has been 
active as a product and machine designer in the ma- 
chine tool, electrical, and steel fabricating industries 
since 1916. Mr. Butzin is a member of the American 
Gear Manufacturers Association and the American 
Ordnance Association. He is president of the Indus- 
trial Club of the Employers Association of Milwav- 
kee, and is a past chairman of the Milwaukee chapter 
of the American Society of Tool Engineers. 





James M. Todd Paul E. Butzin Fred B. Maclaren 


other defense projects. He was president of the Louis- 
iana Engineering Society in 1930 and served for six 
years on its board. The new ASME president has 
been active in the national and local affairs of both 
that society and the American Institute of Ele¢trical 
Engineers. He organized the New Orleans section of 
the AIEE and was its first chairman. Mr. Todd was 
chairman of the New Orleans section of the ASME 
for three years, has been active on several national 
committees, and has been society vice president. 
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FRED B. MACLAREN has joined the Servo Corpora 
tion of America as head of the servomechanisms 
laboratory. Mr. MacLaren graduated from Yale Uni- 
versity in 1936 and became associated with programs 
for railroad electrification and the development o 
industrial controlling and recording equipment. Dut 


' ing the war he was in charge of antiaircraft fire col 


trol development at the Frankford Arsenal. Sine 
1946 Mr. MacLaren has had extensi~> . xperience i! 
the fields of electronic control mec? ‘Ss and com 
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puters for fire control systems. He is in charge of 
the company’s project activities in the servomechan- 
ism field. 

¢ 


GEORGE N. SIEGER was recently elected president of 
the American Welding Society for the coming year. 
Mr. Sieger, president of the S-M-S Corp.; was in- 
stalled as head of the society at the annual meeting 
during the week of October 24. He is a graduate of 
Lehigh University. A national authority on resist- 
ance welding, he is a past president of the Resistance 
Welder Manufacturers Association. During the war 
he served on several committees of the War Produc- 
tion Board, and was a consultant on cemented tung- 
sten carbides for the cutting tools section of the 
board. Mr. Sieger has held many offices in the AWS, 
including the first vice presidency in 1948. He is a 
member of the American Society for Metals and the 
Society of Automotive Engineers. 


o 


JAMES R. LONGWELL, for the past four years direc- 
tor of engineering and research, is now assistant to 
the president of the Carboloy Co. Inc., Detroit. Mr. 
F. C. RITNER, with the Carboloy company since 1929, 
has been elevated to the position of vice president in 
charge of engineering and research. 


o 


PAUL BRAINARD has been named head of the engi- 
neering standards department recently organized by 
the Hyster Co., Portland, Ore. Under Mr. Brainard’s 
direction this department will work toward the stand- 
ardization of design and materials in the company’s 
three plants located in Portland, Ore., Peoria and 
Danville, Ill. Previously Mr. Brainard was assistant 
supervisor of hoist design. 


¢ 


G. WAINE THOMAS, formerly assistant chief engi- 
neer of the transportation-agricultural-industrial di- 
vision of Continental Motors Corp., has been ap- 
pointed chief engineer to succeed EARL C. GINN who 
is now executive vice president and director of engi- 
neering. 

. 


T. J. ZELLER has been promoted to factory manager 
of the Allentown, Pa. plant of Mack Trucks Inc. In 
assuming direction of the company’s largest plant, 
Mr. Zeller replaces Mr. C. J. MORAN who has been 
transferred to Mack’s western sales headquarters. 
Mr. A. C. SCHLIEWEN has been appointed to the post 
vacated by Mr. Zeller, that of manager of the Plain- 
field, N. J. plant. 


° 


C. W. STAACKE, one of the country’s leading belt 
conveyor engineers and a member of the B. F. Good- 
rich Co. engineering staff. for 22 years, has joined 
Hewitt-Robins Inc. as a technical consultant. Mr. 
Staacke, who will be special assistant to the presi- 
dent, is credited with several major improvements in 
conveyor belt design, including the introduction of 
cord fabric in conveyor belt carcass. His duties will 
include serving as technical co-ordinator of the com- 
pany’s research and development activities. Mr. 
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Staacke received his mechanical engineering degys 
from Ohio State University, and during the yp 
served as a special consultant to the air forces of fh 
Army and Navy on fuel cell development. 


° 
+ 


BYRON H. SHINN, formerly with Firestone Aircraft 
Co., Willow Grove, Pa., has become research designer 
for Pratt & Whitney Aircraft Co., East Hartforg 


Conn. 
ae 


Howarp A. REED was transferred recently to the 
Avon Lake, O., plant of the Fruehauf Trailer (po, 
as resident engineer in charge of the engineering de. 
partment. He previously was associated with the 
chassis division of the company’s engineering depart- 
ment in Detroit. 

. 7 


HARRY CONN has recently accepted the position of 
chief engineer in charge of the engineering division of 
Scully-Jones & Co., Chicago. In addition to being 
an experienced designer, Mr. Conn has a background 
as an executive and consultant in the mechanical field, 
For several years he was associated with the Inter 
national Harvester Co., and in 1942 he set up ané 
directed the LaSalle Engineering Co. in New York 
He also has served as chief engineer for the Gridley 
Farm Tools Co. Mr. Conn is a member of the Amer 
ican Society of Tool Engineers and the American 
Society for Metals. 


e 


JoEL D. JUSTIN, consulting engineer of Philadel 
phia, has been elected chairman of the Engineering 
Foundation. Dr. Boris A. Bakhmeteff was chosen 


vice chairman. 
. 


CARL J. LAMB has been appointed consulting engi 
neer of the Hydraulic Press Mfg. Co., Mt. Gilead, 
Ohio. 


* 


LOREN F. JONES, manager of research and develop 
ment projects, Radio Corp. of America, and HucH H 
SPENCER, manager of Teleran sales, recently wer 
awarded Presidential certificates of merit in recog¢ 
nition of their contributions in the development of 
direction-finding equipment and guided missles dur 
ing World War II. 


¢ 


W. E. WALTERS upon retiring as president of the 
British Institution of Engineering Draftsmen and 
Designers, was unanimously named a fellow of the 
institute in recognition of his original analysis o 
three-dimensional projection as applied to engineer 
ing drawing. Articles on this subject by Mr. Walters 
have been published in MACHINE DESIGN. 










o 






DONALD B. OLEN has been named director of 
engineering division, Four Wheel Drive Auto Co. & 
D. Srmmonps has been appointed chief engineer.# 
charge of design of the company’s standard mode 
and B. G. DONLEY becomes manager of developmé 
engineering. : 
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Like that little squirt of gasoline, when you 
want quick starting and fast pick-up. 4nd the 
little piston pump packing which helps }ou 
get it. In Stromberg carburetors (made by 
Bendix Aviation Corp.), special care is taken 
to assure complete dependability of every 
component part. In model BXVD-3, for 
instance, two leather cup packings are used- 
one on the dash pot piston and the other 

on the pump piston. 








These cup packings must be accurately molded to 
size; they must stay wrinkle-free; and their fibrous 
texture must have that tightness found only in 
prime calfskin. These cups must not by-pass fuel 
or become logged; they must neither shrink from 
heat nor freeze to their cylinder walls in winter. 
Their leather tannage must not deteriorate from 
contact with oils or gasoline. 


Non-deteriorating chrome tanned Sirvis leather cup 
packings, made by Chicago Rawhide, are used in 
thousands of Stromberg carburetors. 


Chicago Rawhide engineered the first carburetor piston 
pump packing to deliver satisfactory performance. 
Today, they are used in many leading makes. Because 
of constant research and product development, precise 
laboratory control, highest standards of leather in your leather applications — whether ie Gon- 
quality, and exceptional care in every phase of 
production, Chicago Rawhide’s Sirvis leather piston pump 


packings continue to be the most dependable. high, low ostatic pressures—ipecity SIRVIS. 


CHICAGO RAWHIDE MANUFACTURING CO. Your inquiries will be promptly answered. 


1304 Elston Avenue Chicago 22, Illinois 


 @ y) | 
SS GLIA 


Oil Seals 


OUR 7Oth yvEAR OF INDUSTRIAL SERVICE MECHANICAL LEATHERS SIRVENE 






nection with oils, grease, water, or air, under 


Synthetic 
Rubber 











Constant FLOW of hydraulic fluid regardiess of 
variations in input or back ‘pressures is provided by 
a flow-control valve described in patent 2,441,220 as- 
signed to United Shoe Machinery Corp. by Paul H. 
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Dixon. The valve has an inward flange portion in 
the valve body which creates a variable restriction in 
the fluid passage. The jet formed by the fluid pass- 
ing between this flange and the spring-loaded valve 
plunger acts upon a flange on the plunger to position 
the plunger in accordance with the fluid velocity to 
maintain substantially constant flow through the 
valve at all times. 























E xrremety LONG hydraulic cylinders, ordinarily 
difficult to cast, handle and finish machine, can be 
readily produced by means of a new method of de- 
sign described in patent 2,443,312. Assigned to 
H-P-M Development Corp. by G. M. Geiger and H. A. 
Donnewirth, the method utilizes a sectional arrange- 
ment to provide long cylinders and overcome produc- 
tion difficulties. Separate sections are screwed to- 
gether with an O-ring packing and after assembly of 
the desired numbered of sections, the internal bore 
is ground or honed to the required accuracy. 


Minmum ROTOR INERTIA and small size are 
attained with a polyphase servomotor design patented 
by John P. Glass. Assigned to the Kerfott Co. under 
patent 2,443,104, the motor is designed to use pre- 
formed exciting coils which are disposed in the hous- 
ing instead of on the individual pole pieces. The coils 
carrying the two phases of the exciting voltage are 
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Motworthy Fetents 


arranged to avoid inter coupling so that when one 
phase is de-energized, no torque is produced. This 
feature is important inasmuch as follow-up systems 
use one constantly energized phase and, if coupling is 
present, the second-phase timed winding to which the 
control signal is sent often assumes shading pole 
characteristics causing undesirable drift. 


E rrecrive SEALING at high fluid pressures is 
made possible with a new seal design intended for 
use on shafts of sensitive indicating instruments 
which are required to turn only a fraction of a revo- 
lution. Covered in patent 2,441,618 assigned to Pitom- 
eter Log Corp. by Edward S. Cole, the unit utilizes 
a tubular sealing element of rubber which is con- 
nected to the stationary housing at one end and to 
the shaft at the other. Under high pressure such 
a seal ordinarily would burst when twisted and would 
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TYPE HI in sizes up to 1/2 horsepower 


--.- adjustable speed from a-c power 








This 
ems ; 
g is | Provides the same easy adjustment features 
the | and wide speed-range characteristics of the Type wa Thy- 
pole | larger Thy-mo-trol drives, but it utilizes a at 4 rar he ny 
simplified half-wave circuit. Available in STOP push-but- 
s ton stati 
sizes up to 4 horsepower. con Stet 8 os * 
speed-adjustment 
knob. Cover* re- 
s is | FAST, ACCURATE PRODUCTION ... moved from con- 
for | on small conveyors, blueprint machines, me ag egpate! 
nts | packaging machinery, lathes, drill presses, enclosed terminal 


vo- f and many other types of power-driven — 


om- | machines. Type H1 Thy-mo-trol provides 
Ze8 § speed adjustment at the turn of a knob. | 


e Speed may be preset or changed during 











































o operation. 
uld 
EASY TO INSTALL, SAVES SPACE 
ail Only three components in this “‘pack- 
|| aged” drive—a control station, electronic 
control panel, and a specially designed d-c 
motor. No gears, belts or pulleys to adjust. 
Can be mounted on or near’ the machine. 
Easy to wire, operate, and service. Pini. <a 
Fill in the coupon and send it to us for a et ge 
a copy of the bulletin describing this JJ se ae Coa 
P r eneral Electric Company 
development in adjustable-speed ee ' Schenectady 5, N.Y. 
ves. J 
l Please send me a copy of your new bulletin, GEA-5179, 
| describing G-E Type H1 Thy-mo-trol. 
H EEE, ee ne ree nO 
I 
| ee EE LUI re sete ae ees 
I es. 
I 
H eerccccocescccsecncecencccescquccatecesccasecscsoccsosoncoegroosseoeseorsese 
GENERAL ELECTRIC 
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More Power Per Pound' 


Call it plain laziness or call it “divine discontent”, 
some potent force has driven us to seek more 
concentrated motive power ever since man 
started to move on wheels. But each increase in 
horsepower per pound has increased operating 
temperatures and created a need for more heat 
resistant materials. Dow Corning Silicones help to 
supply that need in such major developments as 
the new air-cooled gasoline engine by Conti- 
nental Motors Corporation of Detroit. 


S  sitgatic - 








(PHOTO COURTESY 


S CONTINENTAL MOTORS CORPORATION) 


Ng Horsepower per pound in 


a Continental's new line of air- 

& cooled gasoline engines is 

increased as much as 100% in 

engines below 250 hp... more 

than 300% (down from 2400 to 777 Ibs.) in the horizon- 

tally opposed 8 cylinder 25C hp engine shown above. In 

this type of engine, Silastic® gaskets are essential parts of 
the standard push-rod and tube assembly. 


Silasti 


Among the many problems solved by Continental 
engineers in designing this compact power plant, 
was the leakage of oil around the push-rod tube 
assembly. Hot oil and operating temperatures up 
to 500° F. severely limited the life of conven- 
tional gasketing materials. Continental engineers, 
however, knew about Silastic, the rubber-like 
Silicone by Dow Corning, and they asked for 
samples and technical assistance. 


Silastic solved this problem because it is more 
heat-stable and more resistant to hot oils and to 
permanent deformation at temperatures above 
200° F. than any other resilient material. Use of 
engines in sub-zero weather is not restricted by 
these gaskets of Silastic 161 because they are 
serviceable from —90° to 500° F. For more 
information about Silastic, ask for data sheet 
No. F-5B. 
+See Silicone News, Dec. 1947, for story on 50% 


reduction in size and weight of electric motors 
made possible by Dow Corning Silicone Insulation. 


*TRADE MARK REGISTERED U. S. PAT. OFF. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Chicago ¢@ Cleveland «¢ 
Los Angeles ¢ New York 


Allanta °¢ Dallas 


In Canada: Fiberglas Canada, Lid., Toronto 
In England: Albright and Wilson, Ltd., London 
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Dow Corning 


Products 
include 


FLUIDS 


Damping 

; Hydraulic 
Dielectric 
Waterproofing - 
Uubricatiag . 
Diffusion Pump 
Mold Release 


GREASES 


High Temperature 
Low Temperature 
Valve Lubricants 
Stopcock 

High Vacuum 


! COMPOUNDS 
- Ignition Sealing 
Antifoam A 


RESINS 


Electrical insulating 
Laminating 
Protective Coatings 


SILASTIC* 
Molding 
Extruding 
Coating 
Laminating 


“Trade Mark 


Dow Corning © 
Corporation 





set up excessive frictional resistance if externally 
supported by some sort of tubular metal sleeve. Theg 
problems are overcome by supporting the rubber 
sleeve with a series of ball-bearing mounted met, 
rings. These closely spaced rings turn freely rela. 
tive to each other and allow a natural increasing 
angle of twist to take place in the rubber while sup. 
porting it against bursting pressures. The seal ig 
designed to allow ready removal as a unit. 


Forrien MATTER consisting of metallic particles 
or other solids are automatically trapped in the oil 
passage of a crankshaft before reaching the crank. 
pin bearing surfaces with a new design covered in 
patent 2,440,812. Assigned to the Ford Motor Co. by 
Ernest L. Simpson, the crankshaft design utilizes 
a slanted, enlarged oil passage bore to feed oil under 

















pressure to the crankpin bearings. Action of cen- 
trifugal force on particles of greater density than 
the oil causes them to be thrown against the outer 
wall of the bore where they accumulate and remain. 
The accumulated plug of sediment is removed by 
withdrawing a tubular cartridge provided for the 


purpose. 


"Two-way ROLLER GUIDE covered in patent 
2,444,432 provides within a single element, rollers to 
guide a slide both laterally and transversely. The 
unit, patented by William F. Eckert, is designed to 
have the main thrust roller situated within the lat- 
eral guide roller. Mounted on self oiling bushings, 
the unit requires a minimum of space for mounting. 


P OSITIVE LOCKING at both ends of its stroke i 
a feature of an unusual hydraulic actuator assigned 
to Electrol, Inc. by B. N. Ashton under patent 2,442, 
577. The piston may be released for actuation aute 
matically by hydraulic pressure or manually by call 
action in case of hydraulic breakdown or line failure 
Manual unlocking action simultaneously releases I 
lief valves in each head so as to allow free flow o 
fluid in either direction. 
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Broaching Machines, too, 
MADE BETTER... 
Hydraulic Engineering by Electrol 


with 


A 


( zn are the days when it was necessary for 
an operator to advance and return a broach- 
ing tool manually to obtain clearance space for 


the working piece. 


Today, with Hydraulic Engineering by Electrol, 
this back-breaking task—often requiring the time 
and labor of two men—is eliminated simply and 
inexpensively by operating and controlling the 


broaching tool hydraulically. 


This way... it requires only the pressure of a 
finger-tip on an electric push button to engage or 
disengage the broaching tool—or to move the tail 


stock in either direction from a stationary point. 
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The Electrol hydraulic installation which pro- 


vides push button control for broaching tools. 


Perhaps, the machines you use—or the products 
you make—can be made better through the use of 


hydraulic devices. Electrol’s engineering staff will 


gladly work with you. 


Electrol 


INCORPORATED 


KINGSTON, NEW YORK 


CYLINDERS + SELECTOR VALVES + FOLLOW-UP VALVES 
CHECK VALVES + RELIEF VALVES HAND PUMPS 
POWERPAKS + LANDING GEAR OLEOS * SOLENOID 
VALVES «ON-OFF VALVES+ SERVO CYLINDERS * TRANSFER 


VALVES * CUT-OUT VALVES + SPEED CONTROL VALVES 


FOR BETTER HYDRAULIC DEVICES 
‘ 





Assets to a Bookcase 


The Science and Engineering of Nuclear Power 


Edited by Clark Goodman, Massachusetts In- 
stitute of Technology; published by Addison- 
Wesley Press Inc., Cambridge, Mass.; 500 pages, 
7% by 10% inches, clothbound; available through 
MACHINE DESIGN, $7.50 postpaid. 


Based on a series of seminars held at the Masga. 
chusetts Institute of Technology, this volume is d- 
rected to those engineers interested in the industria] 
applications of nuclear energy. Consequently, it 
delves into the theory of nuclear physics and dis. 
cusses the fission process and chain reaction. Hoy- 
ever, the preponderance of the text is devoted to 
actual engineering problems, for example the appli- 
cation of pile theory, control of piles, construction of 
nuclear reactors and the selection of nuclear fuels, A 
wealth of data is presented in chart and tabular form 
and numerous sketches illustrate the text. 
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Gas Turbine Construction 


By R. Tom Sawyer, manager, research de- 
partment American Locomotive Co.; published 
by Prentice-Hall Inc., New York; 369 pages, 6 
by 9 inches, clothbound; available through MaA- 
CHINE DESIGN, $7.00 postpaid. 





Bringing together in one volume the latest facts 
on gas turbines, turbosuperchargers and jet engines, 
this text explains the fundamentals and discusses it 
detail problems of design and construction. It cov 
ers all types of units from the large stationary i 
stallations such as used with the Houdry process 
the modern railway and aircraft turbines. Americal, 
British and German practice is described at length. 
Amply illustrated, the volume presents in chart, 
drawing, tabular, and photographic form a wealth d 
data which will be of value to the development # 
well as to the design engineer. 





Ge ta Sa 


Precision Investment Castings 


By Edwin Laird Cady, industrial management 
consultant; published by Reinhold Publishing 
. « . 2 2 8 Corp., New York; 356 pages, 6 by 9 inches 
American-Fort Pitt Spring Division | ¢lothbound; available through MACHINE DESIGN, 


$6.00 postpaid. 





Of particular value to engineers concerned with 
the design of parts having complex shapes subjet 

| to extremely high stresses or made of refractory m® 
| terials, this volume covers the field of investmet! 
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The SMALLEST "O” or "I” Size Magnetic Made 


ONLY 6 3/16” x 6 11/16” in size of en- 
closure — half the size of vertically-operated 
magnetics — this Type “RA” Starter is new 
throughout. Sturdy, dependable, incomparably 
compact. 
The new principle design with balanced 
mechanism provides a free-floating magnet with 
guided contact alignment. Lever and fulcrum 
action multiplies the leverage, transfers magnet 
pull from vertical to horizontal plane and in- 
creases contact pressure. This New Size “0” or “1”, Type “RA” provides 
Designed for straight-through wiring, with local control for motors rated 5 H. P., 220 Volts 
separate contact enclosures. Embodies all the and 714 H.P., 440 or 550 Volts. Write at once 
high-efficiency features found hitherto in the for descriptive folder on this foremost advance 
Size 3 and Size 2 “RA” Starters. in space-saving motor controls. 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD 6, CONN., U.S.A. 
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Representative baskets, racks, crates, and trays, 
built by Cambridge, for product processing or 
movement. 


—when you need 
FABRICATED 


WIRE ASSEMBLIES 
for bulk processing 


Call in a Cambridge field engineer to discuss the 
proper type of fabricated wire units for your 
bulk handling operations. Let us show you how 
Cambridge Engineered wire fixtures are specially 
built from any metal and coating for any bulk 
operation—plating, dipping, spray- 
ing or heat treating. 

Or, for information on the entire Cam- 


bridge line, write for your FREE copy of 
this illustrated folder. 





There’s a Cambridge Sales-Engineering Office near you 


Cambridge Wire Cloth Co 


Department A * Cambridge 12, Maryland | 


~ 
y NEW YORK ¢ BALTIMORE + PITTSBURGH + SAN FRANCISCO 
Cambradge BOSTON «+ DETROIT + CHICAGO «+ ST.LOUIS + HOUSTON 
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casting in such a manner as to be a worthwhile refer. 
ence book for engineers. Of particular value to the 
designer will be the sections on economics of design, 
and accuracy of contours and the comparison of ip. 
vestment casting with other manufacturing processes, 
Of interest also will be the discussions of surfaces 
and design advantages to be realized in manufacture 
in large, medium and small quantities of parts, 
Balance of the book is largely devoted to production 
aspects covering mold design and materials, as well 
as casting techniques. 


ia > 


Powder Metallurgy 


By Paul Schwarzkopf, president, American 
Electro Metal Corp.; published by the Macmillen 
Co., New York; 379 pages, 6 by 9% inches, cloth- 
bound; available through MACHINE DESIGN, 
$8.00 postpaid. 


Possibly one of the most complete discussions of 
powder metals ever published, this volume should 
be of basic interest to the design engineer con- 
cerned with hard metals, complex shapes, friction 
parts, contacts, or magnets, etc. The author speaks 
with the authority of over thirty years’ experience in 
the field, both in this country and in Europe; by 
virtue of his position as head of one of the largest 
powder metal companies in this country he has 
placed at the disposal of the reader much data not 
commonly available. 

The book consists of three sections covering proc- 
essing, products and theoretical principles. The first 
of these will give the engineer an excellent insight 
into the limitations and possibilities of the technique. 
Second section, dealing with the physical properties of 
powder metals, covers dense materials, porous prod- 
ucts, refractory metals, hard metals, contact mate 
rials, and friction parts. In each of these the metal- 
lurgy and its effect on performance are.discussed in 
detail. Third section of the book, dealing with theoret- 
ical principles, outlines the development of the theoret 
ical concepts, and compares the properties of powder 
metals with metals produced by other processes. 


ao ca 


Principles of Servomechanisms 


By Gordon 8. Brown, professor of electrical 
engineering, and Donald P. Campbell, assistant 
professor of electrical engineering, Massachu- 
setts Institute of Technology; published by John 
Wiley & Sons Inc., New York; 400 pages, 6 by 
9% inches, clothbound; available through MaA- 
CHINE DESIGN, $5.00 postpaid. 


Stressing the theory that the design of servomech- 
anism systems requires direct mathematical analysis, 
this book outlines a creative synthesis approach to the 
problem. Belief that the common trial-and-error 
methods widely used are too costly and slow has rf 
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0 ways you benefit from 
MB Isomode’ Vibration-Isolators 


J, IMPROVED VIBRATION CONTROL! 











2. EASIER ENGINEERING! 








Experiences of two well-known manufac- 


turers demonstrate this double benefit: 7 
info = Always on the alert to improve their product, | : 
a truck maker comprehensively tested 
Isomode mounts. Their adoption followed | THE ADVANTAGES OF | 
quickly. Because, instead of previous, typical truck character- | designing with | 
istics, motors mounted on Jsomode units displayed passenger- | | 
car performance! Vibration was really isolated, even though ISOMODE MOUNTS 
the units were not at optimum locations, but placed at standard | | 
points to allow interchangeability with earlier models. | They absorb vibration in all aes. | 
tions equally well—vertical, as wel 
| as troublesome horizontal and rock- | 
Another company, with a tough vibration control | a | 
problem because they use various makes and types | Non-directional-can be mounted at | 
of engines in their own product, discovered engi- | peed ~—_ pce A direction, simplify- | 
neering and production simplicity through Isomode units. l ee a 
Vibration was controlled by units placed at the regular mount- High load capacity in compact size — | 
ing points. This accomplishment is all the more remarkable | saving space, weight, costs. | 
span you consider that the vibration varies with each type | Large rubber volume for softness — | 
of engine! yet perfectly stable and self 
| snubbing. | 
There you have actual demonstrations of the value of : | 
Isomode units’ outstanding advantage —“equal spring rates | | 
in all directions”. The same benefits apply to many products l 
—engines to electronic assemblies. And you not only isolate 
them more easily, but also gain a mounting that withstands a th i icietstilenidinesitiisinaians J 











severe shocks! *Trade Mark Reg. U.S. Pat. Off. 


SEND FOR YOUR FREE COPY 






This Isomode design chart saves you 
hours and effort — locates best points 
on your product at which to place 
standard mountings. For bulletin 
which contains chart and helpful in- 
formation on vibration control, write 
Dept. F3. 
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ASK FOR SAMPLES 





ONE-PIECE 
SELF-LOCKING NUTS 


“WON'T SHAKE LOOSE” 






d. 


REGULAR 


The one-piece, all-metal, resilient ‘“Flexloc’ is becoming 
widely accepted, because it is processed to have an 
exceptionally uniform torque, and because it is a 
stop, a lock and a plain nut all in one. 


All its threads are “live” and load-carrying; ‘’Flexloc’’ 
accomme: ates itself to a wide range of thread toler- 
ances, aid can be used over and over again without 
losing much of its torque . . . is not affected by tem- 
peratures commonly met within the industrial field of 
Mechanical Engineering . . . and being a “stop” nut, 
it stays locked in any position on a threaded member 
. and last, but not least—it won’t shake loose! 


The Thin ‘‘Flexloc’” has become very popular because 
its tensile is so high and the space it occupies so small. 


Sizes from #6 to 2” in diameter—in “regular” and 


“thin” types—in NC and NF thread series. Write for 
“Flexloc’ Catalog. 
OVER 45 YEARS IN BUSINESS 
STANDARD PRESSED STEEL 


JENKINTOWN, PA. Box 102 
Branches: CHICAGO « DETROIT + INDIANAPOLIS 
ST. LOUIS +» SAN FRANCISCO 
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sulted in the development of this planned, step-by. 
step analysis. 

Introductory chapters of the book provide funda. 
mental background information necessary for com. 
plete understanding of automatic control systems and 
following this the central theme of the book, the dy. 
namic synthesis of closed-loop control systems, is de. 
veloped. 

Material presented is for the most part mathemat- 
ical in nature. Equivalent circuits of both electrical 
and hydraulic systems are discussed. Both the trans. 
ient and sinusoidal response methods are analyzed 
and tied in with the Laplace transform, the transfer 
function, and system behavior in terms of frequency 
spectra. While the mathematical approach has been 
stressed by the authors, sufficient material on prac- 
tical experimental studies, together with numerous 
charts, diagrams, tables, and problems make the book 
a valuable reference for the design engineer. 
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Radio-Frequency Heating 


By G. H. Brown and C. N. Hoyler, research 
engineers, RCA Laboratories, and R. A. Bier- 
wirth, chief engineer, Sound Incorporated; pub- 
lished by D. Van Nostrand Co. Inc., New York; 
370 pages, 6 by 9 inches, clothbound; available 
through MACHINE DESIGN, $6.50 postpaid. 


Design and application of apparatus for induction 
heating are discussed in this timely volume. Written 
by experts in the field, the book covers its subject 
well, carefully developing the theory and then apply- 
ing it in a number of typical designs. The first 15 
chapters lay the groundwork for the subject, going 
into currents in conductors, coil efficiency and heat 
flow equations. The balance of the book is con- 
cerned with such applications as wood-glueing 
presses, radio-frequency sewing machines, radio-fre- 
quency heat treating, dehydration, etc. A basic book, 
it should be of particular value to those engineers 
just entering the field of high frequency heating. 


a oe i 


Industrial Electronics Reference Book 


Compiled by electronics engineers of the West- 
inghouse Electric Corporation; published by John 
Wiley & Sons Inc., New York; 680 pages, 95% by 
11% inches, clothbound; available through MaA- 
CHINE DESIGN, $7.50 postpaid. 


This book deals for the most part with basic elec 
tronic application information rather than with spe 
cific apparatus that may soon be obsolete because of 
rapid technical advancement. Of particular interest 
to the design engineer, power rectifiers as well # 
radio frequency heating and electronic instrument 
are discussed along with their advantages and limité 
tions in industrial use. The book also covers electro 
ic circuit components including resistance forms, 
pacitors and oscillators. The operation and charat 
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REPLACEABLE 
i? tools. Detachable end 
100 times. No adjust- 
poscomnily. 





Hose construction: Tube and cover are made of Available in the following sizes: “4, 3%, V2, ¥% 
synthetic rubber, oil and grease resistant, re- and 1 inch, These fittings are also available 
inforced with two high tensile steel wire braids. to service all types of greasing equipment. 


AEROQUIP CORPORATION 


JACKSON, MICHIGAN 





303 Wareham Bidg., Hagerstown, Md. © 2912 N.E. 28th St., Fort Werth, 1 ~ © 1051 North Hollywood Way, Burbank, Cal. © 1419 2nd Ave. Se., Minneapolis 4 © In Canada: 
72-14 Statford Street, Toronte, Canada 


Aeroquip Products are oo Protected by Patents in U. S. A. and Abroad 
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teristics of different electronic tubes including yag¢. 
uum, gas, X-ray, cathode, photoelectric, and ultra. 
violet tubes are explained. This well illustrated book 
is the combined work of 37 engineers, each thorough- 
ly versed in his particular branch of the subject. 


Complete listing of commercial and university test- 
ing and research laboratories has been compiled by 
the National Bureau of Standards under the name, 
“Directory of Commercial and College Laboratories,” 
Information is given concerning 220 commercial lab- 
oratories with 80 branches and offices, and 189 col- 
lege laboratories used for research and testing. The 
directory, identified as miscellaneous publication 
M 187, may be obtained for 30 cents from the Super 
| intendent of Documents, Washington 25, D. C. 

















Recent National Bureau of- Standards booklet by 
Brunetti and Curtis is said to be the first compre 
hensive treatment of printed electronic circuits ever 
published. The booklet consists of ten chapters to 
taling 43 pages and is illustrated with 39 illustrations 
and five tables. Six chapters cover methods of apply- 
ing wiring and circuit components directly to an in 
sulated surface in such a manner as to _  attai 
sturdiness and miniature size. These chapters ar 
entitled: Painting, Spraying, Chemical Deposition, 

Alert and successful manufacturers in all lines be- | Vacuum Processes, Die-Stamping, and Dusting. Per 
lieve in long-range planning to capture and hold | formance and application details as well as limite 
markets. We do too. We want your spring busi- tions are discussed in other chapters. The booklet is 


i i f Doct 
r, but for keeps. We do available at 25c from the Superintendent o 
ness, not for a day iti! 2 b P ments, U. S. Government Printing Office, Washing 


our very best to serve Reliable customers in a man- | | a. 
ner which will, and does, make them permanent j 
customers. 





Reliable d ' oe hich Report to the Navy department in booklet form et 
ellable does nor specialize in business on which | titled, “The Fracture of Metals,” is a compilatia 


price alone is the controlling factor. We keep an | o¢ information on the laws and fundamental me 
eagle eye on costs, and we see to it that our prices | chanism of fracture. This volume, written by 
stay on a competitive level. But our biggest ob- | Gensamer, E. Saibel, J. T. Ransom, and R. E. Lowrit 
jective is to hold the quality of our products in a | all of the American Welding Society, is divided inti 
class by itself. We are proud of our reputation for | two parts. Part one includes a survey of the litem 
building extra quality into all Reliable Springs. | ture, an analysis of the theories of fracture and th 


And when we make a delivery promise—we actual- | #PPlication of principles. Part two discusses mé 
ly mean it ‘ developments in the theories of fracture and plastt 


flow. Bibliography provides over 300 referent# 











For smooth service, uniform excellence, and true economy to the subject. This 84-page, paperbound bookie 

in springs, wire f : id i t i iT] : x ‘ 
Reliable. 5 pany nt a ‘eatin ‘bulletin, “Common aeerenes 6 by 9 inches and is available at $1.00 froa 
Sense of Spring Design.” | the American Welding Society, 33 W. 39th St., Ne# 

' | York 18. 
The Reliable Spring & Wire Forms Co. 

arto neduaat Cleveland 9, Ohio | Booklet entitled “Standard Welding Symbols” i 
ee ee ee ee the latest complete and authoritative list of symbol 
which may be used to indicate welds in engineerilé 





YOU CAN RELY ON LLL, drawing. It has been carefully revised from prev 


6 e ous manuals in order to achieve flexibility and a 
e hiab le I] I] S to cover all types of welding methods. The 69 pag 
Pp q 6 by 9-inch paper-bound booklet is available at # 





cents from the American Welding Society, 39 W. 39th 
St., New York 18. 
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The most compact variable speed 
drive. Greatest number of speed 
variations in one machine. 


peatetissentharecnacinaan 


= 
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PUMPS: centrifugal, power, rotary, steam 
COMPRESSORS: horizontal, radial, vertical 


POWER TRANSMISSION: sheaves, V-belts, variable speed drives 
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Change 


for each job run... 
steplessly, instantly 









Oo F INDUS TRY 





















With a Worthington Allspeed Selector on 
your machine drive, your customer has a 
broad choice of speeds—all in one “pack- 
age.” He can vary the speed for each 
individual job run—without shutdown for 
speed change. 

What’s the best speed for his material? 
What’s his desired production rate? How 
much can his operator handle? Whatever 
the answer, he can set the Allspeed 
Selector accordingly—in an instant. 

Always specify the Worthington All- 
speed Selector. First choice among 
machinery builders because it is the most 
compact variable speed drive on the 
market, with the greatest number of speed 
variations in one machine. 

Send coupon for free bulletin on Worth- 
ington Allspeed Selectors. 


IMMEDIATE DELIVERY 
p= eee 
Worthington Pump and Machinery Corp. 


Merchandising Division, Dept. A815A 
harrison, New Jersey 


Send latest bulletin on Worthington All- 
speed Selectors. 


Is sssancesnnsstssceiipitabinlcaappatitatnstnipbibebaatalindainiaiaeaommte 





Company....... 





Address. 
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MORE FOR 
YOUR MONEY 


in Variable Speed 


You Pay No More for these 
_ © Exclusive Features in the 


(elabataste 


VARIABLE SPEED DRIVE 


$ => 









DELIVERY sy 


on sizes up 
tolH.P. 4 





@ ALL SPEEDS TOP TO ZERO 


in infinite steps, plus reverse 


GD HAIRLINE ACCURACY 


extreme cioseness of speed 
where wanted, without stop- holding and speed setting 


ping the motor. 


@ EXTREME COMPACTNESS 


the only variable drive built 
as a streamlined extension of 
a standard induction motor, 


and resetting, with complete 
absence of pulsation. 


@FULL TORQUE TO ZERO 


with doubled torque at low 


speeds — an essential for 
or available without motor. . 


© EXTREME QUIET 


responsible for its choice for 
office machinery where the 
sound level must be the same 
as the motor. 


many applications. 


PLUS PROVED PERFORMANCE 


as standard equipment on 





leading machines for over 
ten years, 


Send for Bulletin 511. No obligation. 


GRAHAM TRANSMISSIONS INC. 
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3754 N. HOLTON STREET 
MILWAUKEE 12, WIS. 





Protective Finishes 
for Springs 
(Cantinued from Page 132) 


than bad proportions. Many wire forms, flat springs, 
and other springs with hooks and various-shaped ends 
give extensive trouble in the plater’s barrel. The de. 
signer should try to make changes which would r. 
duce the tangling potential. In some cases, the clos. 
ing of an eye to an opening smaller than the wire 
size will have the desired result, in others, the in- 
creasing of an opening will be the proper move, 
Wherever such changes can be made, or the contour 
of the part simplified, the designer may reduce the 
manufacturing cost of the part. 


Tendency To Tangle Is Not Obvious 


Examples of wire forms and springs subject to 
tangling are illustrated in Figs. 4, 5 and 6. Obvious- 
ly, it is impossible to discuss all the design kinks 
which are capable of causing trouble, but the parts 
illustrated, and the comments pertaining to them, 
may suggest others. The tangling potential of a 
given part, especially when the part exists only asa 
list of specifications or a scaled outline on a drawing, 
is not at all easy to perceive clearly. Experienced 
platers and spring engineers often err in their judg- 
ment of this matter unless they have a dozen or 
parts to handle. 

There remain several other factors bearing on the 
plating of springs and wire forms from the propor: 
tion angle. Springs, Fig. 5, with straight ends or 
small hooks capable of slipping into or catching in 
the \%-inch holes in standard plating barrels will 
obviously cause difficulty. For large parts, suitable 
only for still-tank plating because of size, design 
should if possible take into account the fact that 
such parts must be racked. Therefore the cost of 
plating will be reduced where the design can it 
clude holes or hooks which will facilitate the quick 
and secure racking of the parts. 


Plating Inside Surface Is Difficult 


Extension springs, which are in most cases closely 
wound, present a difficulty that may not be apparent 
but should be understood by designers. Satisfactory 
plating cannot be obtained on inside surfaces (the 
metal being deposited travels in a straight line from 
the anode to the work, and whatever deposit occurs 
on the inside of a long close-wound spring is the re 
sult of more or less fortuitous chance). For this 
reason instructions are sometimes issued by goverl 
ment, as well as private buyers, specifying plating o 
the springs while under extension. The intention ® 
to have the springs racked and extended so that there 
will be appreciable space between cvils, permitting 
complete coverage of the wire by the plating metal. 
This result can be achieved at a high still-tank plat 
ing price, but the danger of damage to the spring # 
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USG HELPS YOU SELECT GAUGES 


From the World’s Largest Family of Instruments 






SUPERGAUGE 





», An instrument of test gauge accu- 
~ racy, designed for many years of 
7 service in heavy-duty indus- 

> triali Iations. Withstand 

‘ excessive vibration and 

Me pulsation and provides 

~ a safe positive check 

. on process control. 


ALL-PURPOSE PRESSURE GAUGE > 


An economically priced pressure gauge 
fi ed to cial accuracy. 
It has a phosphor bronze bourdon 
tube and a corrosion-resistant move- 
ment. It’s smart in appearance and 
dependable in performance. 





CHEMICAL GAUGE 
Clean-Out Type 


Designed for service in chem- 
ical and processing plants for 

use on heavy viscous fluids 

that tend to clog. Supplied with 
precious metal eaieagee and * 
assemblies for highly corro- 
sive chemical application. Pi 
Diaphragm is easily re- as 
moved for cleaning. ¢ 


BOILER GAUGE 


y For use on hot water heat- 

° ing systems. Indicates on 

one dial: water temperature, 

Ps head ‘of water above gauge and 

Py pressure in system. Rugged con- 
’ struction with easy-to-read dial. 
Je Available in round or square case. 





=) 
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6 out of 10 Manufacturers 
Buy US Gauges 
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ULTRAGAUGE 0 


A superior quality pause of top-most ac- 7 
curacy and durability, designed espe- _¢ 
cially for chemical and oil refinery _¢ 
applications. Furnished in 4%", +” 
6”, 8%”, 12” and 16” dial sizes /“ 

. .. from vacuum up to ,” 
100,000 pounds per square ,% 

inch pressures. ¢ 







REFRIGERATION GAUGE 


Important features include: adjustable 
hub pointer, broad easy-to-read lu- 
minous dial, removable screw check. 
Low side gauge has 1” and | Ib. 

er d i and is pr d to 200 
Ibs. overpressure. Also available 
with external calibrator and re- 

tarded movement. 





HYDRAULIC GAUGE 


A gauge built to give continuing 
and accurate measurement of i 
hydraulic pressures. The ex- ‘ 
tra heavy-duty movement is 
designed to withstand the 
severe shocks and rugged 
*. service required of gauges 
‘. when installed on hy- 
*, draulic presses and 
*, Diesel engines. 
" . 


. 
s 


WELDING GAUGE . 

. 
This well designed gauge 4 
incorporates the safety blow- i 
out features in the low as %, 
well as the high ‘pressures. It is . 
especially designed to withstand \ 
rugged handling. It is a tough ‘ 
gauge for a tough job. ~% 

» 





Get your copy of our 
New Folder describing 
many USG Products. 





Ch and Mail Ths Coupon Teday 


UNITED STATES GAUGE 


DIVISION OF AMERICAN MACHINE AND METALS, INC. 
SELLERSVILLE 23, PA. 


Without obligation or cost please send me a copy 
of your new helpful folder. 


tM, 
AV ASTRON 
Company 





Ville. 











Shale 





195 








“FREEZING” 


is expensive 


WHERE 
BASIC 
DESIGNS 


Unique design and spring suspension prevent 
it in this Ward Leonard Relay 


The generous wipe imparted to the con- 
m tacts of Ward Leonard Heavy Duty (105) 
I Relay by its unique design and spring 
suspension, results in freedom from con- 
SE tact “freezing” or welding. 
rONTROLS This mi ghty midget will perform motor 
starting functions ordinarily assigned to 
ARE larger relays. 

| Ward Leonard relays are ‘“Result-En- 
atiiee gineered”. By modifying a basic design, 
Ward Leonard can give you the results of 

ahaaiaig 2 Special ... for the price of a standard. 
Write for Relay Catalog. Ward Leonard 
i'm Electric Co., 58 South St., Mount Vernon, 


N. Y. Offices in principal cities of U. S. 
Tig 2nd Canada. 
























WARD LEONARD 


ELECTRIC COMPANY 


RHEOSTATS + RELAYS - CONTROL DEVICES 





RESISTORS - 
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so great that few platers will accept jobs having this 
requirement. 

If compiete protection for extension springs must 
be obtained, alternatives should be employed such as 
corrosion-resistant wire, preplated materials, or q 
phosphate-type coating, such as Parkerizing, which ip. 
volves simple immersion rather than electrolytic ae. 
tion to achieve complete coverage. 


Plating Causes Structural Deterioration 


No electroplate improves a spring from the stand- 
point of function, except insofar as it protects the 
surface from corrosion and in this way lengthens its 
life. In other words if a spring is so applied that it 
is continually protected by oil, or is in a noncorrosive 
atmosphere, its life will be longer if not plated. The 
reasons for this are: (1) Some structural deteriora- 
tion occurs in the material of all plated springs due 
to the hydrogen embrittlement caused by electrolytic 
action and, all too often, by the excessive use of acid 
in cleaning the springs before plating; (2) no mat- 
ter how carefully a spring is cleaned, areas of imper- 
fect adhesion occur. At these spots the molecular 
structure of the plating eventually breaks down and 
cracks. The way is then prepared for failure of the 
part through corrosion and fatigue of the material in 
the spring. It is therefore a good policy to specify 
oil or phosphate-type finish for springs wherever us- 
age and customer acceptance will permit. This point 
is especially germane when fatigue loading is in- 
volved, as in automotive valve springs, and less im- 
portant where stress is low, or the load static. 


Use of Cleaner Is Important 


Reference has been made to the cleaning of springs 
prior to the plating bath. Since this matter is of ex- 
treme importance, it should be stressed that, for car- 
bon-steel springs in general, the cleaner used should 
contain 15 per cent caustic soda, 60 per cent ash, 
and the balance trisodium phosphate and wetting 
agent. Best results are obtained if the solution is 
pumped through the work with some force. Follow- 
ing this cleaner, a quick rinse (nothing more than at 
in and out dip) in a 5 per cent muriatic acid solu 
tion should be used to remove the cleaner from the 
parts. A minority of springs need to be put through 
a degreaser prior to the cleaning process. For springs 
made from copper-base materials the cleaner used 
should contain soda ash and trisodium phosphate, but 
no caustic soda. 

Space does not permit a more detailed discussio® 
of many of the points mentioned in this article, but it 
is hoped that this article may suggest a helpful ap 
proach to the problems facing the designer when he is 
required to decide on a finish for springs and’ wilt 
forms. 

Collaboration of the following organizations in the 
preparation of this article is acknowledged with mud 
appreciation: 


Accurate Plating Co. Cleveland 
Empire Plating Co. ; Cleveland 
Parker Rust Proof of Cleveland Cleveland 
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MEETINGS AND 
EXPOSITIONS 


Jan. 10-14— 

Society of Automotive Engineers Inc, Annual meeting and engineer- 
ing display to be held at Book-Cadillac Hotel, Detroit. John A. C. 
Warner, 29 West 39th St., New York 18, N. Y., is secretary and gen- 
eral manager. 


Jan, 10-14— 

American Society of Mechanical Engineers. Materials handling and 
management divisions meeting to be held at Convention Hall, Philadel- 
phia. C. E. Davies, 29 West 39th St., New York 18, N. Y., is secre- 


tary. 


Jan. 10-14— 

National Materials Handling Show to be held at Convention Hall, 
Philadelphia, under the joint sponsorship of the Materials Handling In- 
stitute and the ASME management and materials handling divisions. 
Clapp and Poliak Inc., 350 Fifth Ave., New York 1, N. Y., is expo- 
sition management. 


dan, 24-27— 

Institute of the Aeronautical Sciences. Seventeenth annual meeting 
to be held at Hotel Astor, New York. Robert R. Dexter, 2 East 64th 
St., New York 21, N. Y., is secretary. 


Jan, 24-28— 

American Society of Heating and Ventilating Engineers. Fifty-fifth 
annual meeting and ninth international exposition to be held at the 
International Amphitheatre, Chicago. A. V. Hutchinson, 51 Madison 
Ave., New York 10, N. Y., is secretary of the society and Charles F. 
Roth, Grand Central Palace, New York 17, N. Y., is exposition man- 
ager. 


Feb. 13-17— 

American Institute of Mining and Metallurgical Engineers. Annual 
meeting of the Iren and Steel and Institute of Metals divisions to be 
held in San Francisco. Additional information may be obtained from 
headquarters of the society, 29 West 39th St., New York 18, N. Y. 
Ernest Kirkendall is secretary of the metals divisions. 


Mar. 8-10— 

Society of Automotive Engineers Inc. Passenger car, body, and pro- 
duction meeting to be held at Book-Cadillac Hotel, Detroit. John 
A. C. Warner, 29 West 39th St., New York 18, N. Y., is secretary and 
general manager. 


Mar, 28-30— 

Society of Automotive Engineers Inc. Transportation meeting to be 
held at Statler Hotel, Cleveland. John A. C. Warner, 29 West 39th 
St, New York 18, N. Y., is secretary and general manager. 


Apr. 11-13— 


Society of Automotive Engineers Inc, Aeronautic and air transport 
Meeting to be held at Hotel New Yorker, New York. John A. C. 
Warner, 29 West 39th St., New York 18, N. Y., is secretary and 
general manager. 


Apr. 11-15— 


American Society for Metals. Western metal congress and exposition 
to be held at Shrine Civic Auditorium, Los Angeles. W. H. Eisenman, 
7301 Euclid Ave., Cleveland 3, Ohio, is secretary. 


Apr, 25-23— 

Southern Machinery and Metals Exposition to be held at the Municipal 
Auditorium, Atlanta. Michael F. Wiedl, 267 E. Paces Ferry Road N.E., 
Atlanta 5, Ga., is managing director. 


Apr, 25-29— 


American Society of Mechanical Engineers. Oil and gas power divi- 
sion conference to be held at Hotel Sherman, Chicago. C. E. Davies, 
29 West 39th St., New York 17, N. Y., is secretary. 
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NEW CATALOG 
by Ward Leonard 
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BASIC 
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Have you received your copy? 


It’s packed full of helpful informa- 
tion for engineers and designers. 
You'll find the resistor, rheostat, re- 
lay or control device you need quick- IN 
ly in this new Ward Leonard com- ELECTRIC 
plete line catalog. : 

If you have not yet received your [TIN 
complimentary copy, write on your 
company letterhead, and we will see [Ui 
that it is forwarded to you immedi- PESULT 


ately. 
Simply address Ward Leonard ENCINEERED 
Electric Co., 58 South St., Mount 

Vernon, N. Y. Offices in principal fp 
cities of U. S. and Canada. 8 

YOu 


ELECTRIC COMPANY 


RESISTORS - RHEOSTATS - RELAYS + CONTROL DEVICES 
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“Here it is! The latest data 
on money-saving Boston- 
Nice line of ball bearings. 
Yours for the asking ... just 
mail the coupon.” 











Boston-Nice ball bearings 
are available from 83 distributors. 
There’s one near you: 


AKRON, OHIO 
The Manufacturers Rubber 


N. 
Sager- Spuck _ Supsly Co., Inc. 
MANES 
Wm. H. Taylor & Co. Inc. 
ATLANTA 
Se } Tull "peal & Supply 
oO. 


BALTIMORE 2, MD. 

Carey Machinery &SupplyCo. 
BOSTON, MASS. 

Bearings Specialty Company 

Chandler & Farquhar Co., Inc. 
BRIDGEPORT, CONN. 

The Hawley Hardware Co. 
eT: N. Y. 


owes. N. Y. 
Buffalo Bearings, Inc. 
Root, Neal & Company 
CANTON, OHIO 
The —a- Rubber 
‘o. 





Chicago Pulley & Shafting Co. 
Power Transmission 

ment Co. 

Ray M. Ring Company, Inc. 
CINCINNATI, OHIO 

The Queen Cy Supply Co. 

CLEVELAND, 10 

Bearing Eiiieenere. Inc. 

Boston orks 

= Mau-Sherwood Supply 

The Ohio Ball Bearing Co. 

J. A. Shomer Co. 


“Now ready for Immediate Delivery. A 
new line of inexpensive 
type’ ball bearings in Inch Sizes. Solid 
inner and outer races with ball retainer. 
Here's a rugged bearing that will give 
excellent service and save you money 
at the same time. Designed for medium 
loads and speeds up to 3000 RPM. 


a 1? TEXAS 
Geo. J. Fix Company 

DAVENPORT, IOWA 

Standard — Company 
DAYTON, OHIO 

The Klinger-Dills Company 
DENVER, COLO. 

Bearings Service & Supply Co. 

* = Western Belting & Pack. 


ig Co. 
Des "MOINES, IOWA 
Standard Bearings Company 
aoe MICH. 
Detroit Ball Bearing Co. of 


Mic’ higas 
The gen Strelinger Co. 
EUGENE, OR 
Woodbury Pes Co. 
EVANSVILLE, IND. 


Bearings Supply Co. 
HARTFORD, CONN. 
Silliter-Holden, Inc. 
ney IND. 


Supply 
Vonnegut Soednese Co. 
ee FLA 
B. Hubbard Company 


AS CITY, MO. 
— Machinery & Supply 


KNOXVILLE, TENN. 
Hoyt N. Payne Co. 

LOS ANGELES, CALIF. 
— Hardware & Metal 


Sees Sales Com: 

Garrett Supply Company 
Edward D. Maltby Co., Inc. 
Pacific Bearings Company 


Equip- nasmnan 


Available from stock!” 


‘precision- 


LOUISVILLE, KY. 
Industrial Equipment Co. 
=“ Bearings Servi 

MEMPHIS, TENN. 
Lewis Supply Co. 

MIAMI, FLA. 

neral Sycipmsent & 
y. 


D 
MILWAUKER, wis. 
ane Prete my 3 Iron Stores Co. 
ing Company 
MINNEAPOLIS, MINN. 
R. C. Duncan Company 
Minnesota Bearing Company 
NEWARK, N. J. 
Squier, — & Skiff, Inc. 
NEW ORLEANS, LA. 
—— Ball & Roller Bear- 


McLellan A-C Sa rd Co. 
NEW YORK 

L. C. Bisiow & co Inc. 

Boston Gear Works 

Frank Tracy, Inc. 
—— a nor | 

Beari pecialty Company 

Cc. W. "Mare edel 


yy oa PENNA. 


| my ear’ Works 

Lindsay, Oberholzer & Co. 

Maddock & Company, Inc. 
PITTSBURGH, PENNA. 

Somers, Fitler & Todd Co. 
PORTLAND, ORE. 

Bearing Sales & Service, Inc. 

Woodbury & Co. 
PROVIDENCE, R. I. 

Machine Parts Corporation 
QUINCY, MASS. 

Boston Gear Works 
RICHMOND, IND. 

The Queen City Supply Co. 


ice, 


Oe etn ite: Co.,3 
x ne 0., inc. 
ROCHESTER. NY. 


John M. Forster Company 
SACRA aes, 1p 


The Bearing 
SALT LAKE ¢ CITY Y, UTAH 
Bearings Service & Supply Co. 
SAN FRANCISCO CALIF. 
aan g Engineering Co. 


SAN Yose. ¢ CALIF. 


Masterson pacins Co. 
SEATTLE, WASH. 

Bearing alee & Service, Inc. 

Cragin and Company 
SIOUX CITY, IOWA 

Standard Bearings Company 
TOG ANE, WASH. 

Bearing & Rim Supply Co. 
SPRINGFIELD. MASS. 

Boston Gear r Works 
ST. LOUIS 

—— Weight Mchy. & 


ST. ACL, MINN. 
i <. a4 Company 
SYRACUSE, Y. 


y Hwa Sappiy Co. 
Le PA, 
~  ar Inc. 
TOLEDO. OHIO 
The Ohio Belting & 

Trecemicsion Co. 
TiWien ie ly C 

iley-Hu hes Supply o. 
TULSA. on 


Allied’ Bearin 
WATERBUR 


Holmes Metallic Co. 
WINSTON-SALEM, N 
Kester Machinery Co. 
ESTER. 


WOR a 5 
W. M. Steele Company, Inc. 





r a 
: | | Get this new ball bearing data book plus special 
' @ folder on the new Boston-Nice 3000" series. ! 
1 n 
: TESLA ET Se Me RT RT SE i en-tinmvsididesvoibaaptitiiadicabetiige : 

' 
SE Rar a a aD, aan NP NCEE Se SO 4 
nl . 
RE RENUS EEE. Se Roane acon 1 eo ed. <a : 
rn ' 
; ER Es ee ee eee ee Zone........ ERG Sp SCE eae : 
One of the world’s most complete | BOSTON : 

ne of the world’s most complete lines 

i 83 distributors in major cities G E A w wy 9 Re K 3s : 
: 90 Hayward St., Quincy 71, Mass. : 
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BUSINESS AND 
SALES BRIEFS 


ORMERLY president of the Wari 

Leonard Electric Co., Dawson J. 
Burns has resigned that office and 
has been elected chairman of the ex. 
ecutive committee. Taking the place 
of Mr. Burns as president of the con- 
pany is Arthur A. Berard, previously 
executive vice president. Mr. Berard 
retains his post as general manager, 


¢ 


Frank A. Colosimo has been ap- 
pointed chief service engineer of the 
American Brakeblok Div. of the 
American Brake Shoe Co. He will 
be located at the headquarters of the 
division in Detroit. 


¢ 


According to a recent announce- 
ment, Ralph M. Hoffman, president 
of the Link-Belt Co., Pacific Division, 
has been elected a vice president of 
the parent company. He continues 
as president of the West Coast or 
ganization. 


¢ 


A Dayton, Ohio, office has been 
opened by the Lord Mfg. Co. The 
new office, located at 238 Lafayette 
St., is under the supervision of W. W. 
Dalton. 


¢ 


Recently transferred to the Boston 
office of the Dow Chemical Co. from 
the New York branch, John F. White 
will be in charge of magnesium parts 
sales throughout the northeast part 
of the country. States covered wil 
be Massachusetts, Vermont, New 
Hampshire, Maine and a part of Con- 
necticut. 


* 


With offices at 5225 Wilshire Blvd. 
Los Angeles, the A. W. Nash Co. wil 
serve as California representative of 
Ajax Flexible Coupling Co. Inc. The 
Nash company succeeds Howard 
Speddy in handling the Ajax line, Mr. 
Speddy having retired from busines. 

. 


New custom heat treating plat 
will shortly be opened in St. Louis 
by Lindberg Steel Treating Co. Ti 
new facilities, located at 650 E. Tay 
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i fu Gia production possibilities i 


cean Gay snes 


conventional shaving 


You can shave wide face gears by the con- 
ventional method of shaving, that is, when 
the gear is reciprocated across the cutter and 
parallel to its axis. 


diagonal shaving 
Or, you can shave the narrower face gears 
diagonally at much higher production rates 
and with considerably less cutter wear and 
less effort by the operator. 





"het 
yn tees 
ar) ewe 


elliptoid tooth form 


You can give the gear teeth the perfect 
Elliptoid form (crowning by rocking the table) 
while they are being shaved by either method 
mentioned above and without the necessity 
of using specially formed cutters. Special 
cutters may be used, however, if desired. 


PROS 


taper shaving 


Likewise, gears may be taper-shaved by 
either the conventional or the diagonal 
method. This new machine is faster in opera- 
tion and easier to load and unload than any 
of its predecessors. 


— Write for descriptive bulletin giving all the details 
of the new Red Ring Universal and its operation. 


NATIONAL BROACH AND MACHINE CoO. 


5600 ST. JEAN ° . DETROIT 13, MICHIGAN 
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Firth-Vickers and Lebanon 


orrosion and heat-resistant alloy 
C steel castings of certain types 
acquire better characteristics when made 
by the Centri-die process in permanent 
molds. This method was developed by 
Firth-Vickers of Sheffield, England, over 
a long period of experimentation. It 1s 
largely responsible for the superior quali- 
ties of the Rolls-Royce, De Havilland, 
Bristol and other British airplane jet 
engines. Since the war it has been widely 
applied to castings for corrosion and 
heat-resistant service. 

The agreement between Lebanon and 
Firth-Vickers makes available to us the 
best experience, methods and foundry 
practices known in England and assures 
Lebanon’s customers a continuance of 
our traditional high-quality standards. 


LEBANO 


ALLOY AND STEEL 










If your equipment is subjected to high 
temperatures or corrosive conditions, you 
should know about the new Lebanon 
castings made by the Centri-die process 
in permanent molds. 


Get This Book 
“Centri-die Centrifugal Castings” 


Here is a clear explanation of the practical 
advantages to you of the Firth-Vickers 
Centri-die method of making alloy cast- 
ings centrifugally in permanent molds. 
Of interest to executives and engineers 
who want to keep abreast of new manu- 
facturing and production methods. Write 
for Bulletin G. 


LEBANON STEEL FOUNDRY e LEBANON, PA. 
*In The Lebanon Valley’’ 


Castings 












lor Ave., will have 6000 square feet 
of floor space and will house 14 hegt.’ 
treating furnaces. 


¢ 


The Shops and Piston Ring diy, 
sions of the Koppers Co. Ine, have 
recently been combined to form g 
Metal Products division. All many 
facturing activities of the new diy. 
sion will be in Baltimore under the | 
direction of Walter F. Perkins, vice 
president and general manager, 


¢ 


Los Angeles division of the Stam. 
ford Research Institute has bee, 
opened at 649 S. Olive St. It wij 
function under the direction of Dr, A, 
M. Zarem. 








* 






Manufacturing facilities of the 
Nice Ball Bearing Co., Philadelphia, 
have been increased by an enlarge 
ment of the company’s Hunting Park 
Ave. plant. 









o 





Assistant sales manager of Amer. 
ican Wheelabrator & Equipment Corp, 
since 1946, Sherrill S. Deputy has 
recently been appointed sales man- 
ager. 









¢ 





Appointment of P. J. Jensen, for- 
merly executive engineer in the en- 
gineering and research department of 
Carboloy Co. Inc. to the position of 
manager of the Michigan district has 
been announced. Mr. Jensen, who 
will have offices in Detroit, succeeds 
M. E. Knoll who is retiring. 

+ 












According to a recent announce- 
ment, Nielsen Hydraulic Equipment 
Inc. has been appointed New York 
sales representative of the John &. 
Barnes Corp. 







« 






New district office in Richmond, 
Va. has been opened by the Chain 
Belt Co. The office, located at 2900 
W. Clay St., Richmond 21, will be 
under the direction of Fred W. Tay- 
lor. 











¢ 


The American Standards Associ# 
tion recently became the American 
Standards Association Inc. through 
incorporation in the state of New 
York. 














e 





Two-story building with approxi 
mately 34,000 square feet of floor 
space has recently been added to the 
Lincoln Engineering company’s facili- 
ties in St. Louis, 





S 


Formerly head of stainless-sted 
sales, western area, for Carnegie-I- 
linois Steel Corp., Frank B. Rackley 
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Gasket 
Mounted 
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Simplify Installation 
Save Space 


Make Adjustment Easier 





"easier for Sistem control systems. 


All valves in the panel box are easily accessible for adjust- —_ alll hydraulic ¢ ate 


‘ment by simply removing the cover. For cleaning and other ore included in this group. Flow control 
valve adjustments convenient to operator — 


‘tnaintenance, any valve can be completely removed by just — without opening panel box, 
loosening the hold-down screws . . . the piping is not disturbed 
and the system is not drained. The installation is simplified 
and more compact because all hydraulic piping connections Hi 
are made into the opposite side of the machined surface upon 
which the valves are mounted with sealing ring type gaskets. 
The concealed piping also results in improved appearance. 

Contact the Vickers Application Engineering Office nearest 
you for suggestions on how Vickers Hydraulic Equipment 
can improve your machinery. 





WRITE FOR NEW BULLETIN, 48-27 


This bulletin will give you useful information 
regarding applications, advantages and instal- 
lation drawings for Vickers Gasket Mounted 
Solenoid Controlled Directional Valves. 





VICKERS iicorpountad 


 . : DIVISION OF THE SPERRY CORPORATION 

430 OAKMAN BLVD. ¢ DETROIT 32, MICHIGAN 
Engineering Offices: ATLANTA © CHICAGO © CINCINNATI © CLEVELAND © DETROIT = =©New Colonial Model RD-10-42 
ANGELES © NEWARK © PHILADELPHIA © PITTSBURGH © ROCHESTER © ROCKFORD Ser bons Wecheele Samer 
ST. LOUIS © SEATTLE © TULSA © WASHINGTON © WORCESTER peepabi ete: ydraulic : 











This brick mold 
won't lose face in a hurry! 


OLDs of hard steel and iron were rubbed 
the wrong way by coarse, abrasive brick. 
Excessive wear meant frequent replacement 
of brick-mold faces—and costs showed it! 


Now? Now Carboloy Hard Metal ‘faces are 
used on the molds—and this miracle metal 
is outwearing the old molds many times. 


Surprising? Not to us, or to anyone who's 
worked with this hardest metal made by 
man. Carboloy’s history of fantastic con- 
quests over wear indicates that it could 
jump the life of some machine or product 
parts for you—by as much as a hundred 
times! 


You see, wear-proofing is our business. 
Carboloy Cemented Carbides were developed 
to fight wear. 


These qualities can go to work for you— 
to fight wear, and bring you lower costs 
and boosted production: 


Extreme hardness 

High abrasion resistance 
Extreme density 

High modulus of elasticity 
Low coefficient of expansion 
High compressive strength 
e@ Corrosion resistance 


Check these points! Look over your methods 
and materials for places where wear might 
be too high. Better yet, call in a Carboloy 
engineer—let him seek out the spots where 
Carboloy Hard Metal can bring you real 
savings. 


CEMENTED 


HARD METAL 


DUCE WEAR ON MACHINES ‘ 
AND PRODUCT PARTS 









Choose from hundreds of low-cost 
standards 


You'll find a standard to suit your need 
among Carboloy’s huge, . comprehensive 
stocks—it’s almost a certainty. Carboloy’s 
economical standards are fighting wear on 
many fronts. For example— 














Here’s an item as handy as a screwdriver 
to have arcund! Keep a supply of these 
unground solid Carboloy rods where you 
can use them in a hurry—for length gauges, 
flat drills, locating pins, all sorts of places 
and uses! 


You'll never dig a 
fork into this waf- 
fle! A gauge anvil 
of Carboloy Ce- 
mented Carbide, 
used on measuring 
instruments, brings 
real savings by re- 
ducing the number 
of rejects due to 
faulty inspection 
equipment. 





CARBOLOY COMPANY, 


INC. 
11113 E. 8 Mile Street, Detroit 32, Michigan 


ARBOLOY. 


CARBIDE 


SOREN RIT nme ng amen am 
‘ % 





has been appointed general manager 
of sales for Jessop Steel Co. He suc. 
ceeds T. W. Pennington, former vice 
president, who resigned recently. 

+ 


The Rapids-Standard Co. Inc. of 
Grand Rapids, Michigan, has adopted 
the term “RapiStan” as a trademark 
to designate all equipment manufac. 
tured in their line. 

6 


With offices at 1920 Union St, 
Oakland 7, Calif., the American Brass 
and Copper Sales Co. has been named 
distributor for special aluminum mil] 
products manufactured by the Rey- 
nolds Metals Co. 

6 


Frederick J. Ellis has recently been 
appointed assistant merchandising 
manager, pumps and _ compressor 


. sales for Worthingtyn Pump and 


Machinery Corp. 
* 


Announcement has been made by 
the J. P. Marsh Corp. of the acquisi- 
tion of the Witt Gauge Div. of Na- 
tional Pressure Cooker Co. The pur- 
chase will broaden the line of gages 
manufactured by the parent com- 
pany. 

* 

Several appointments have recent- 
ly been made in the New Departure 
Division of General Motors Corp. The 
first of these is that of Frank J. 
Miller’ to the post of general sales 
manager of the division. Also, Lorne 
F. Lavery, formerly manager of the 
Detroit office, has been made assist- 
ant general sales manager at Bristol, 
Conn., while Charles D. McCall, for- 
merly manager of automotive sales 
at Detroit, succeeds Mr. Lavery as 
manager of the Central Region. Con- 
currently, Howard A. Offers, sales en- 
gineer, has been appointed manager 
of the Mid-western Region with 
headquarters in Chicago, and Ray- 
mond J. Lynch is now supervisor of 
engineering for the central and Mid- 
western Region. 

) 


High precision aircraft parts will 
be developed and manufactured in 4 
new $2,650,000 combined plant and 
laboratory to be built by the Pesco 
Products Div. of the Borg-Warner 
Corp. The new facilities will be lo- 
cated in the Cleveland area. 


* 
Atlanta office of the United States 
Rubber Co. has recently been ex 
panded: by the construction of a new 
building at Lee and Donelly Sts. 
. 
The Cambridge Wire Cloth Co. has 
announced the appointment of Pail 
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\¢ HEN it comes to bearings, experienced designers 


know that it pays to come to Hyatt. 
That’s because our service to industry goes beyond 


the mere meeting of specifications. It lies in construc- 


. . 
tive help to designers and engineers . . . in new ideas, 


new products, new and better ways of doing things. 

Hyatt Engineering Service helps you to select the 
right bearings and to incorporate them most efficiently 
into your design. Thus you are assured of the maximum 
Hyatt Roller Bearing benefits: longer life, smoother 
operation, greater efficiency and minimum maintenance. 

Our nearest sales-engineering office is ready to serve 
you anytime. Hyatt Bearings Division, General Motors 
Corporation, Harrison, N. J., Detroit, Chicago, Pitts- 
burgh, Oakland, California. 
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ROPER Yychaule 


Self-Lubricating Principle 


GEO. D. ROPER CORP., 252 Blackhawk Park Ave., Rockford, Ill. 
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V. Thomure as district sales engineer 
for the company’s St. Louis office, 
Mr. Thomure will be located at 124 
Syndicate Trust Bldg., and will cover 
the states of Missouri, southern J). 
linois, southern Indiana, Kentucky 
and Tennessee. 
7 


Appointment of John Frazier as 
New York sales representative of the 
Sterling Mfg. Co. has been announced, 
Mr. Frazier will handle the company’s 
instruments in the entire state with 
the exception of metropolitan New 
York. 

¢ 


Among the recent promotions in 
the staff of the Ex-Cell-O Corp. was 
that of John F. Miller to the post of 
sales manager of the machine tool 
and the cutting tool divisions. At 
the same time, D. H. McIver was ap- 
pointed sales manager of the aircraft 
and miscellaneous parts divisions. 

* 


The Houston, Texas, office of the 
Foxboro Co. has been moved to 2518 
South Boulevard, Houston 6. The of- 
fice will be housed in its own build- 
ing which will also provide facilities 
for servicing of Foxboro equipment. 


* 


Appointment of Charles H. Kauf- 
man as district manager of its Chi- 
cago office has been made by the 
United States Gauge Co. 

« 


Buffalo branch office of the Crock- 
er-Wheeler Electric Mfg. Co. has re- 
cently been reopened. Located in the 
Ellicott Square Bldg., the office will 
be under the supervision of Louis E. 
Rau. 

* 


Three new sales_ representatives 
have been appointed by the L.G.S. 
Spring Clutch Corp. They are: Smith 
Power transmission Co., Cleveland; 
Transmission Engineering Co. Inc., 
Philadelphia; and Potter and Dugan 
Inc., Buffalo. Potter and Dugan also 
have suboffices in Rochester and 


Syracuse. 
a 


According to a recent announce- 
ment, O. W. Schmidt has been appoint- 
ed Central States district sales man- 
ager of the Atlas Chain and Mfg. Co. 
Mr. Schmidt will maintain offices in 
Chicago. 

* 


Representing C. P. Clare & Co. in 
Northern California and Nevada, will 
be E. L. Berman Co., 1355 Market 
St., San Francisco 3. 


* 


The Variety Machine and Stamp- 
ing Co. of Cleveland has been pur 
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GASKET GUIDE 


If you design, specify, or buy gaskets, you’ll 
find this 24-page gasket guide helpful. “Arm- 
strong’s Gasket and Sealing Materials” shows 
typical applications. It suggests methods of put- 
ting Armstrong’s stock materials to specialized 
uses in such fields as the radio, electrical, auto- 
motive, petroleum, and transportation industries. 
It also includes government specifications—plus 
up-to-date charts on synthetic rubber, cork-and- 
synthetic-rubber, cork composition, and = 

fiber sheet sealing materials. For your 
free copy, fill in coupon and mail today. ‘ 





ARMSTRONG’S 


GASKETS ¢ PACKINGS ¢ SEALS 
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Cork Compositions 
Cork Specialties 


Cork-and-Synthetic-Rubber 
Compositions 
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Efficient Sealing 
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Armstrong Cork Co., Gaskets and Packings Dept. 


5112 Arch Street, Lancaster, Pennsylvania 


Please send me at once a copy of the new 24-page 


' NAME 


booklet, ‘Armstrong's Gasket and Sealing Materials.” 


COMPANY 
ADDRESS 


STATE 
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Centrifugally-cast Ampco Metal 
valve-seat inserts are quality fea- 
tures of the 61 and 74 cu. in. 
O.H.V. engines on the famous 
Harley-Davidson motorcycles. 


Durable a 
Ampco Metal 


gets the hot seat... 





~ because it has the wear-resistance 
to “take it” on the toughest jobs 


When a famous motorcycle manu- 
facturer specifies Ampco Metal for 
valve-seat inserts he knows his cus- 
tomers are getting a“ plus” value. 
And that value is featured by the 
manufacturer in advertising litera- 
ture as an important sales appeal! 


That’s logical when you consider 
the long life and trouble-free serv- 
ice you gain, when critical parts 
are made of Ampco metal —with 


its outstanding resistance to corro- 
sion, compression, impact, fatigue, 
and wear. It has excellent bearing 
qualities, too, plus unique efficiency 
at extreme temperatures. 


Call your nearby Ampco engi- 
neer for full information on 
Ampco Metal and Ampcoloys... 
available in castings, extrusions, 
sheet, forgings, and fabricated as- 
semblies. Write for latest literature. 


Ampco Metal, Inc. 


Department MD-12 ° 


Milwaukee 4, Wisconsin 


Field offices in principal cities 


Specialists in en- 
gineering, produc- 
tion, finishing of 





Non-sparking copper-base alloy 
safety tools parts and products. 
Fabricated 
assemblies 
Corrosion- 


resistant pumps 
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Sheet, cast- 
extruded-rod 







Welding 
electrodes 











chased recently by Wallace F. Ar. 
dussi, sales and engineering execy. 
tive. Mr. Ardussi was formerly vice 
president of Hupp Corp., in charge 
of sales and engineering development, 


° 


Formerly manager of the Chicago 
district of the Allis-Chalmers Mfg. 
Co., B. F. Bilsland has been promoted 
to manager of the company’s newly 
formed Midwest region. 


¢ 


Appointment of Lewis P. Naylor 
as sales manager of the Ozalid Diy. 
of General Aniline & Film Corp. hag 
been announced. Mr. Naylor was for- 
merly eastern sales manager of the 
Victor Adding Machine Co. 


* 


Two new sales offices have been 
opened by Presstite Engineering Co. 
An east coast office with James W. 
Bampton in charge has been opened 
in the Times Medical Bldg., Philadel- 
phia, while on the west coast Harry 
A. Lowry has opened a sales office 
at 5960 Willowcrest Ave., North 
Hollywood. 

¢ 


Special division has been created 
by the E. B. Wiggons Oil Tool Co. 
Inc. to assist manufacturers in the 
development of quick disconnect coup- 
lings for use with their products. 
James A. Roberts heads up this new 
special-equipment division. 

* 


The Atlas Sponge Rubber Co., man- 
ufacturer of molded and sponge rub- 
ber products, has recently been ac- 
quired by Roy N. Phelan. Location 
of the organization is 806 E. 6lst 
St., Los Angeles 1. 


v 


A number of appointments have 
recently been made by Allegheny 
Ludlum Steel Corp. H. N. Arbuthnot, 
formerly assistant to the president of 
the corporation, has been transferred 
to Washington, D. C. where he will 
serve as representative to the various 
governmental agencies. In the sales 
department, Truman B. Brown has 
been appointed assistant district man- 
ager of sales for the Detroit territory 
while Rodger S. Ahlbrandt, former 
district manager of sales for the | 
Pittsburgh territory, has been named 
to succeed Mr. Brown. Max J. 
Pischke has been appointed to take 
the place of Mr. Ahlbrandt in the 
Pittsburgh office. 


¢ 


o 

Hydraulics division of the Airex 
Mfg. Co. has recently been acquired 
by Manning Maxwell & Moore. The 
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DESIGNED TO ECLIPSE the performance 


of all previous carbide razor blade dies! 


‘“‘NEVER BE SATISFIED’’, is a sound 
production and profit policy which the 
Barth organization has practiced for a 
quarter century. 

The carbide razor blade die pictured 
above is a typical example. 

With predecessor dies already produc- 
ing almost unbelievably sensational re- 
sults, Barth designed this new and latest 
carbide razor blade die to eclipse all 
previous performance records... millions 
of hits with practically no sign of burr 
will result with this die which will be 


«BART 


fed at the rate of 400 units per minute 
in the mechanical feeding device illus- 
trated, which also recoils the strip stock 
after passing through the press. 

Results like these pay off in lower pro- 
duction costs, which in turn mean 
greater profit with no increase in price. 

If you have a tool, die or production 
operation with which you are not com- 
pletely satisfied, Barth has the experi- 
ence, the engineers and the equipment 
to get better results for you. Ask for 
the Barth catalogue. 


STAMPING & MACHINE WORKS Inc. 


Denison at W744 St. Cleveland 9 Ohio 


DESIGNERS AND BUILEERS 0F DIES, TOOLS AND SPECIAL MACHINERY 
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CASTINGS 


” Cpaatnenla 


——— 


KNOW THIS O@¢/'@ SOURCE 


WHEN YOU DESIGN FOR CASTINGS! 


Know that you can build what you design! Know 
Continental as a sure source when you design for castings! 
Continental’s foundries and machine shop facilities are 
keyed to large, heavy and intricate steel castings of custom 
design as well as production runs from standard patterns. 
You can be sure of obtaining dependability and economy in 
any type of casting... carbon or alloy steel... heat treated, 
quenched and drawn ... rough or full finish machined... 
in sizes up to 250,000 Ibs. Continental facilities are your 
gure source for castings. For problem-solving counsel on 
castings, submit your early plans to Continental. No obli- 
gation, of course! 


BA Designed by S. Morgan Smith Co., York, Pa...» 

7 * all steel castings by Continental .., for a giant 
hydroelectric plant built by Cia. Chilena de 
Electricidad, Ltda., Chile, S.A. A typical co- 
operation between designer and Continental! 


basifa uh an ye 1 supply / 


Continental 


pee Cea 


FOUNDRY & MACHINE CO. 


CHICAGO . PITTSBURGH 





new owner will develop industrig) 
applications for Airex hydraulic prog. 
ucts in addition to the present line 
of Airex hydraulic valves and filters, 


. 


Robert N. Griffith has been ap- 
pointed manager of the Indianapolis 
district sales office of Berger Mfg. 
Div. of Republic Steel Corp. His ter. 
ritory covers Indiana and part of 
Kentucky. 

’ 


New officers were recently elected 
by the Society of the Plastics Indys- 
try. They are as follows: Chairman 
of the board, Neil O. Broderson; pres- 
ident, George H. Clark; vice presi- 
dent, Gordon Brown; secretary, Nor- 
man Anderson; treasurer, J. J. B, 
Fulenwider. 

* 


Organization of the Superweld 
Corp. with Walter T. Wells as chair- 
man of the board of directors has 
recently been announced. Capitalized 
at $500,000, the organization will 
engage in electric copper-brazing of 
steel, localized-heat silver brazing, 
bright annealing and the manufac- 
ture of specialized metal products. 


o 


According to a recent announce- 
ment Romec Pump Co. has _ been 
acquired by Lear Inc. on a stock- 
exchange basis. Present executives 
will remain at Romec, becoming mem- 
bers of the Lear organization. 


¢ 


Appointment of M. A. Sievert as 
an engineer in the technical service 
department of the Reynolds Metals 
Co. has recently been announced. 


. 


Ralph A. Mitchell, vice president 
of the Pittsburgh Forgings Co., has 
been elected president of the Drop 
Forging Association. 


o 


With offices in Detroit, Harvey G. 
Moore is now assistant district man- 
ager of the Michigan area for the 
Wayne Pump Co. He was formerly 
sales manager with the Lord Mfg. 
Co. 

+ 


Merger of the Food Machinery 
Corp. and Westvaco Chemical Corp. 
was recently announced. Food Ma- 
chinery Corp. will change its name 
to Food Machinery and Chemical 
Corp. and the business of Westvaco 
will be operated under the direction 
of its present management as the 








Plants at E. Chicago, Ind.; Wheeling, W. Va.; Pittsburgh, Pa. 


Westvaco Chemical Div. 
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FAST 








ALL-STEEL Construction Gives 
NON-STOP Power Transmission! 





These installations have an important feature in 
common. They’re all protected against coupling 
shutdowns by Fast’s self-aligning Couplings. That’s 
because these original gear-type couplings are all- 
steel throughout, without perishable parts! Even 
the load-carrying oil is protected by an exclusive 
“rocking bearing.”’ This bearing is exc/usive in pro- 
viding a positive metal-to-metal seal which keeps 
out moisture, dust and grit. The bearing is also ex- 
clusive in its correctly engineered position which 
allows freedom of movement to compensate for 
misalignment because its spherical base has the 
same axis as the hub spline faces. No perishable 
packing rings are used in this vital spot. 

We have a complete line of couplings for immedi- 
ate delivery. No matter which type of Fast’s Coup- 
lings you buy, you get the benefits of years of top 
engineering experience, Koppers’ high standards of 
workmanship and unexcelled coupling service which 
assure you of spare parts no matter how old your 
couplings may be. That means non-stop power trans- 
mission, longer machine life, lower costs, minimum 
shutdown losses! Koppers Co., Inc., Fast’s Coupling 
Dept., 352 Scott St., Baltimore 3, Maryland. 


‘K\FAST’S 


\KOPPERS. 


% 


selt-aligning 
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Fast’s Coupling connects 1,800 h.p., 600 r.p.m. motor to 30 
million-gallon-per-hour pump at City of Montreal pumping 
station. 





These No. 3 and No. 5 Fast’s Couplings connect a turbine- 
reduction gear-generator hookup, 1125 h.p. at 3740/1200 
r.p.m., at Firestone Steel Products Co., Akron, Ohio. 





This group of Fast’s Couplings has been giving trouble-free 
service since 1922 at the Western Maryland Dairy Company’s 
Baltimore plant. 





creer er eee eee eZee SFG eeeanoena oa = 


This No. 4 Fast’s Coupling connects a motor and induced 
draft fan at the West Penn Power Company’s Beach Bottom, 


W. Va., plant. 






SEND FOR FREE CATALOG giving detailed descrip- 
tions, engineering drawings, dimension and capacity 
tables and typical installation photographs for the 
many types of Fast’s Couplings. Fill out this cou- 
pon and mail it to: Koppers Co., Inc., Fast’s 
Coupling Dept. 352 Scott St., Baltimore 3, Md. 
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Wes a Proved 
Shart-Cut to Sanings 





5 Kennamatic tools in action, rough- § 
ing a forged steel stern pinion, SAE ™ 
5140. Speed is 230 SFM, feed .027", 

depth of cut 3/16”... and the Kenna- ,.. 










NEW MACHINES 


And the Companies Behind Them 


Commercial 


DUPLICATOR. Direct-process, hand-op. 


erated. Prints four colors at once 
by changing carbons when making 
master copy. Requires no ink, sten- 
cil or gelatin. 300 copies from mas. 
ter typed or drawn on glossy paper 
with special carbon; 60 per min, 
Range, postcard size to 8% by 14 
in. Includes supply of carbon mas. 
ter units, fluid, and copy paper. 
American Photocopy Equipment 
Co., Chicago. 





INDUSTRIAL VACUUM CLEANER. Port- 
able. Four sizes: 2, 3, 5, and 7%- 
hp motors. Explosion proof if de- : 
sired. Static water lifts, 60 to 105 
in. Air velocities, 315 to 480 mph, 
moving 200 to 360 cfm. Self-clean- 
ing air filter. Air flow reversible ’ 
for blowing out motors, etc. Two 
intakes equipped with 11% or 2-in. 
hose. Breuer Electric Mfg. Co., Chi- 
cago. 

AUTOMATIC ELECTRIC DISHWASHER. 
Simplified drain system reduces in- 
stallation cost. Self-sealing alumi- 
num door requires no gaskets or ' 
springs. One-piece cabinet and 30 : 
per cent fewer parts. Available in 
under-the-counter, free standing, or 
48-in. sink-attached units. All have 
work surface area, top spray, front 
opening, and electric drying. Hot- : 
point Inc., Chicago. ¥ 










matic tools turn out 350 pieces per — } 
index, 56,000 pieces per tool! 

= ss ee 2 

Pris 
















Another typical example of time- 
saving Kennamatic tooling. This 
cast iron valve body is turned at 
250 SFM, with a feed of .005’’, depth 
of cut from 1/8" to 3/16’. On this 
job other brazed tools had to be 
' changed 8 times per shift .. . 
whereas Kennamatic inserts are 
simply indexed twice per shift, and 
ry give four days’ service before re- 
sharpening. 


D sana 








When the going gets tough ...- 
Kennametal Tooling is the sure way 
to faster production at less cost 


Communications 





SOUND PICTURE PROJECTOR. Portable, 
light-weight unit adequate for audi- 
ences to 100. Capable of project- 
ing 52 by 70-in. picture. Reel ca- 
pacity, 2000 ft; size, 8 by 11% by 
15% in.; weight, 26 lb. Movie-Mite 
Corp., Kansas City, Mo. 

SOUND MOTION PICTURE PROJECTOR. 
Portable, single-case projector. Six- 
inch speaker mounted on removable 
door in side of case. Door may be 
swung out for use, or removed from 
case and placed near speaker. Ten- 
watt amplifier permits use of larger 
speaker if desired. Silent and 
sound speeds, reverse and still-pic- 











Why wait for the going to get tough? 


Under the pressure of rising costs—it becomes “‘tougher’’ and “‘tougher’’ to 
produce at a profit, and sell at a price. 

But remember that “tough” is a relative term—any job is tough if there’s an 
easier, faster, less expensive way to do it. 

Your machining operations are tough, slow, and expensive . . . unless you 
are using uniformly strong, hard, long-lived Kennametal coupled with the 
latest Kennametal improvements in carbide tool design. 

Kennametal tooling keeps your machines on the job with minimum interrup- 
tion—enabling you to turn out from 2 to5 times more than steel tools on the same 
machine in the same time, with from 5 to 20 times longer tool life. 

Use this modern tooling technique to save money in your plant—ask our 
district tool engineer to demonstrate. 

Write for new Catalog 48, 





4 ture clutch included. Bell & Howell 


Y N NAMETAL Gre, Latrobe, Pa. 


MANUFACTURERS OF SUPERIOR CEMENTED CARBIDES 
AND CUTTING TOOLS THAT INCREASE PRODUCTION 


Co., Chicago. 


Domestic 


ELECTRIC RANGE. Pushbutton control. 
Heating element goes directly to 
indicated speed without going 
through several other switch posi- 
tions. Cam interlock on switch con- 
tacts prevents closing of more than 
a ( one circuit on any switch at the 

SOLID BORING same time. Three models; double 

TOOLS ovens, single ovens, built-in pres- T 








CLAMPED-ON 
STYLE 12H 





STYLE FL STYLE GL 
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There’s no accompaniment of 


clicks or groans or squeaks to music 


played on an Alliance record player. 


Millions of these fine turntable motor 


assemblies, manufactured by the Alliance Mfg. 
Co. of Alliance, Ohio, operates smoothly, silently 
—<and at constant speed—thanks largely to three little Gramix 
bearings. Two self-aligning bearings in the motor and 

a double flange bearing on the main shaft are not only help- 
ing Alliance units give better service but they are also 


helping Alliance cut their cost of manufacture. 


Because bearings, gears and other Gramix 
parts are die-pressed of powdered metal, they 
cost far less than machined parts, sometimes 
as much as 80% less.. And because they can 
be impregnated’ with lubricants, further 
lubrication of Gramix parts is often unneces- 
sary. Our engineers may be able to show 
how Gramix can help you improve mechan- 
ical. performance and cut manufacturing 
costs in your products. Write today for 
free copy of the 264 page Gramix catalog. 















THE UNITED STATES GRAPHITE COMPANY + SAGINAW, MICHIGAN 


211 


MACHINE DESIGN—December, 1948 












SWIFT e SURE = SMOOTH e STEADY 


TRUCTION 


3 4 





ce often remarked that 
no piece of equipment can be 
superior to its component parts... 
You appreciate the broad rec- 
ognition and acceptance of BCA 
Dall Bearings infihdustry ... 
You know you can tell your 
engineers to draw upon our half- 
century of experience in friction 
control practices, encompassing 
many varied fields of industry... 
You, who insist upon continu- 
ous, full-capacity, trouble-free op- 
eration, know this can be assured 
by specifying BCA Ball Bearings. 





EEARINGS COMPANY OF AMERICA 
LANCASTER, PENNSYLVANIA 
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sure cooker and various surface 
unit sizes, General Electric Co, 
Bridgeport, Conn. 


Earth Moving 


COMPACTION ROLLER. Ground pressure 
varied from 218 to 670 psi by filling 
drum with water and loading at- 
tached boxes with sand. 144 tamp- 
ing feet on drum, each with 8 sq 
in. tamping surface. Overall length, 
16 ft 9% in.; width, 13 ft 7% in 
height, 6 ft 4% in. Weight (empty), 
14,000 lb; (loaded), 42,883 Ib. R. 
G. LeTourneau Inc., Peoria, Il. 

EARTH MOVING TRACTOR. For high- 
speed, small-yardage projects. Self- 
loading, one-man operated. Pow- 
ered by 100-hp diesel or gas engine. 
Top speed, 25 mph. Used with 9- 
ton or 7-cu yd scraper. All scraper 
operations controlled from _ oper- 
ator’s position. Torque proportion- 
ing differential automatically sup- 
plies power to wheel on firmest 
footing. Air brakes; 14 by 32 
tapered bead tires; 19-ft turning 
radius. R. G. LeTourneau Inc., Pe- 
oria, Ill. 


Industrial 


DUST COLLECTOR. Portable. For col- 
lecting dust and lint from grind- 
ing, buffing or polishing operations. 
Size, 12 by 14 by 18 in.; weight, 

43 lb. Rated at 320 cfm at 1% 
in. water lift. Self-clearing paddle 
wheel fan driven by 1/3-hp motor. 
Has dust collecting tray and spun- 
glass filter. Several inlet connec- 
tions available. Aget-Detroit Co., 
Ann Arbor, Mich. 

PORTABLE AIR COMPRESSOR. Self-con- 
tained, air-cooled, gas-engine pow- 

ered. Two-cylinder, single-stage 

compressor of 37.5 cfm piston dis- 
placement. Automatic unloader per- 
mits unit to run at constant speed 
but compress air only when needed. 

Pneumatic tires, trailer hitch at- 

tachment for towing. Ingersoll- 

| Rand Co., Phillipsburg, N. J. 

AIR IMPACT HAMMER. Variable power 
and speed air press. Impact ad- 
justable from 2800 to 40,000 Ib. 
Requires 100-lb air line connection; 

uses one cubic foot of air per 15 

strokes. Hand or foot control. Ca- 

pacity, 60 strokes per min. Blank 

Machine Tool Co., Jackson, Mich. 





Inspection 


GEAR: CHECKER. Checks gears, hobs, 
¢ worms, milling cutters and form 
Gost togp-in. outside diameter and 
‘¥'8-in. face’ width. Various fixtures 
permit checking of tooth spacing, 
*pitch radius, concentricity and 
taper of spur and helical gears, and 
parallelism and crowning of spur 
gears. Special indicators check other 
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2 one-piece design for cluster gears, of assembled gears. The number of 
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ht, Gear Shaper has made the produc- and overall costs reduced. 
ad tion of such designs possible to a The versatility of the Gear Shaper 
or. greater degree of accuracy, and on opens the door to the practical pro- 
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THE FELLOWS METHOD...MACHINES AND TOOLS FOR 
ALL OPERATIONS FROM BLANK TO FINISHED GEAR 





48 | MAcHINE DesIGN—December, 1948 218 








inspection work. Cast iron: bage 
provides dustproof storage for jp. 
dicators. Adjustable headstock ang 
tailstock. Michigan Tool Co., De. 
troit. 

BLADE CHECKER. Inspects turbine 
blades and compressor vanes, 
Blades checked for contour, twist, 
thickness, and width in one minute: 
permanent inspection record made. 
Rotating — scriber automatically 
traces blade outline on coated glass 
plate. Master inspection chart 
compared with scribed plate. At- 
tachments measure amount of de- 


















KA High precision, automotive type gears 
produced by Fairfield are given the 
benefit of every modern facility and 
skill for producing FINE GEARS. This 
is why many makers of machine tools 


- agricultural implements ... pow- aiken ‘ a 
ered vehicles . . . construction machin- viation of twist, displacement, 
ery ... printing presses . . . engines thickness, or contour profile. Uniy- 
+++ motors ... stokers and pumps reg- ersal Engraving & Colorplate Co, 
ularly depend on Fairfield for their Inc., Buffalo. 6 
ae Manufacturing In 


If you use gears in the products you 
build, check with Fairfield. Submit 
your gear problems for FAIRFIELD 
ENGINEERING SERVICE. 


DEGREASER. Two-dip, hand operated 
unit for cleaning medium-sized met- ph 
al parts. Heated by steam, gas or | ial 
electricity, or combined gas-and- | ne 
steam or gas-and-electric. Immer- ] bh 
sion-solvent-vapor process. Capaci- pr 
ty, 1000 lb steel parts per hr. Max. | 4, 
part size, 18 by 21 by 12 in. Floor thi 
space, 10 sq ft; weight, 500 lb. 
Detrex Corp., Detroit. 

PLASTICS INJECTION PRESS. Manual, 
semiautomatic or automatic opera- 
tion. 2-0z capacity; can be equipped 
to handle Nylon or vinyl materials 
as well as all other thermoplastics. 
Three-way heat nozzle heater fur- 
nished on Nylon unit. Mold as- 
sembly clamps at any angle be- 

T ; operation is continu- tween horizontal and vertical. Hy- 

A J +g ously repeated. The draulic mold closing and injection. 

F zs - dl —— end sil Mold size, 8 by 9 in.; thickness, 

or Controlling Saueeliae a6 the Gal. 6 in.; mold opening, 6 in. Stand- 


Fairfield Manufacturing Co. 
‘ $11 So. Earl Avenue, Lafayette, Indiana 








E A G L E REPEAT CYCLE 


Use where ON-OFF 











et Critaty | Processes ( FLEXOPULSE) ard injection pressure, 16,250 psi; 
COUNTER can be adapted to 26,000 psi. Moslo 
Use for limiting a Machinery Co., Cleveland. 
METER rocess to an ex- * 
MICRO on number of op- CAN MAKING MACHINE. Automatic 
DIAL age oo thoes body maker for dry package work 
. ift- Ss. 
Provides exceptional Gk csaudien as or sift-proof talcum type can 
temag accuracy selected on dial. “Mennen type” seam. Square, rec- | 
w ircuit is t i 
aabit aan eh — spring tangular, round, or oval can bodies. 
pond ma bag Automatic feed; lithographed or 
e over wide P 
range. ye aes plain sheets. Electrically controlled. 
(MICROFLEX’ TIMER) 300 fpm on round cans using plain 








seams. Weight, 5850 Ib; floor space, } f) 

















: i i ilton 
MULTIPLE CIRCUIT To reduce costs and im- 56% by 87% in. Lima Hamil re 
- prove quality of your prod- Corp., New York. A 
—ADJUSTABLE ucts by automatic TIME- METAL CLEANING MACHINE. For wet 
Use where several circuits COUNT control... abrasive cleaning and finishing of 4 
are to close in a predeter- de Write for catalogue Bul. 291. metal surfaces. Removes scale, 
mined sequence. Time of * Send for ietails of your control rust and metal particles by pro | © 
‘soul i adjustable we: a jecting fine abrasive suspended in Pr 
me , 2 a, oe water against surface. Single blast-| ro 
: ie ) nozzle model, 30 by 30 by 77 in, ne 








1 to 8-nozzle model, 48 by 42 bY] p, 


/ 108 in. Blast nozzles only wearing pe 
parts. Armstrong Chemical and a 
{ Machine Co., .Painesville, Ohio. 
a ARC WELDERS. Both ac and dc lines. 
Features of ac line: built-in powel 
MOLINE ILLI I 
atc gc ag factor correction, stepless current 
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Merereidiates 48 good as oniginale— and beter 


... specify this new photographic paper 
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Gets more out of every drawing... 

Intermediates or second originals? That’s work “made to 
order” for Kodagraph Autopositive Paper. Silver-sensitized, 
photographic, it “steps up” contrast — prints to brilliant 
ink-line density from originals of every type—from 

new or old, weak-line drawings . . . from opaques, 
blueprints, direct process 

prints. And it does all 

this directly — without 

the negative step! 


-Kodagraph 





Designed for modern drawing 


reproduction . . . Kodagraph 

Autopositive Paper prints direct-to- 

positive in ordinary room light. Exposure 

is on familiar blueprint or direct process 

equipment, or in a vacuum frame. 

Processing is simple—photographic—without dark- 
toom—without any time-consuming, detail-losing 
hegative step. Finished Kodagraph Autopositive 
Paper intermediates are tough, long-lasting. They 
permit deletions—take drawing board changes 
readily—help reduce redrafting time and expense. 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


“Kodak” is a trade-mark 
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Gives top quality at low cost... 

Another thing you'll like about this new paper 

is the fact that it’s inexpensive to buy and use 

—produces intermediates as good as originals— 

and better —at low cost. Then, too, it is extra-thin, 
evenly translucent, assur- 
ing top-quality shop prints 
at practical, uniformly 


high printing speeds. 


Autopositive Paper 


Comparison convinces . . . Have your reproduction 
department or local blueprinter make shop prints both from 
a Kodagraph Autopositive Paper intermediate and from the 
original. Then compare . . . you'll see why it pays to specify 
Kodagraph Autopositive Paper. 







Mail coupon for FREE booklet 


Eastman Kodak Company 
Industrial Photographic Division 
Rochester 4, N. Y. 


Please send me a copy of “The Big New Plus” 
—your booklet about Kodagraph Autopositive Paper 

and the other papers in the Kodagraph line. I have 

O direct process () blueprint () contact printing equipment. 


Name 





(please print) 





Department. 
Company 
Street 
City__ 
State 























dieselization 
Diesel engines in railroad 
locomotives are piling up 
an enviable trouble-free 
performance record. Many 
castings in these engines con- 
tain specified Molybdenum 
contents. 


When wear or heat must be 
resisted, and high strengths 
are required, the use of 
Molybdenum in cast iron is 
becoming more and more 
routine. 


The listing of a cylinder liner 
for Diesel use in railroad lo- 
comotives containing 3.20% 
Carbon, 1.90% Silicon, 0.85% 
Manganese, with 0.20% Chro- 
mium, 0.40% Molybdenum 
and 0.45% Nickel added can 
be found on page 10 of our 
new booklet — “Applications 
of Molybdenum Cast Irons.” 


Dozens of other alloy cast iron 
compositions used in Diesel 
engines, as well as hundreds 
of other Molybdenum- 
containing compositions are 
similarly listed in this new 


booklet. Write for it! 


Climax Molybdenum Company 
500 Fifth Avenue 
New York City 


Please send your FREE BOOKLET 
“Applications of 
Molybdenom Cast Irons” 

















cylinder, water-cooled, 26-hp “Co. 
bra” engine. Hydraulically operaiey 
lift, tilt of load-carrying mast, ang 
clutch. Welded body frame of heavy 
gage steel stampings. Turning ra. 
dius, 61 in. 1000 or 2000-lb lift ca- 
pacity, with 5, 7, and 9-ft lift 
heights. Transitier Truck Co., Port- 
land, Ore. 


control, forced ventilation, moderate 
open-circuit operation. Transformer 
type units; 150, 200, 300, 400, and 
500-amp__— capacities. Single-dial 
control panel major feature of dc 
line; series of outlets for major 
current requirements; dial gives 
fine adjustment. 3600 and 1750-rpm 
units; capacities, 150, 200, 300, and 
400 amp. Metal & Thermit Corp., 


New York. Metalworking 


Material Handling 


HYDRAULIC ELEVATING TABLE. Capaci- 
ty, 4000 lb. Hydraulic foot pump de- 
velops 1000 psi. Pedal release valve 
lowers or holds 30 by 30 in. table 
at any height between 28 and 42 
in. Table top will revolve or can 
be locked. Mounted on swivel cas- 
ters and 6-in. wheels; floor lock 
type brake holds in position when 
required. Especially suited for die 
handling. Lyon-Raymond _ Corp., 
Greene, N. Y. 

AUTOMATIC STAIRWAY LIFT. Handles 
materials from floor to floor. Ad- 
justable to width, length, and pitch 
of stairway; can be used as lift 
over stairway or in open space. 
Pushbutton controls at each floor 
level. Complete with motor, cables, 
automatic limit switch and electric 
brakes. Moto-Flow Co., Bay City, 
Mich. : 

GASOLINE POWERED LIFT TRUCK. Four- 


DIE CASTING MACHINE. For zinc cast- 
ings to 30 lb and aluminum cast- 
ings to 10 Ib. 800 tons locking pres- 
sure. Injection pressures to 40,000 
psi. Die space between tie bars, 
25 by 40 inches; die separation, 
17% inches. Hydraulically operated, 
electrical pushbutton controlled, 
Average of 3 to 4 zinc or 2 alumi- 
num casting cycles per minute. 
Three models include gooseneck 
plunger type and cold chamber 
hand ladeling type. Automatic cast- 
ing ejection. Kux Machine Co., Chi- 
cago. 

CONVERTIBLE OPENSIDE PLANER. Man- 
ual or power in-and-out adjust- 
ment of outboard housing provides 
effective use of left-hand head. 
Movable housing may be clamped 
against four bearing surfaces; rail 
also clamped to housing. Pressure 
oiling system. Left-hand head con- 
tafns rapid traverse system, uses 
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MACHINED» 
FORGINGS 
and UPSETS 






Where accuracy and maximum strength are essential, you can rely on RITCO drop 
and upset forgings. Smooth and free of flash, they are produced in steel or non- 
ferrous metals, from % Ib. to 15 Ibs. in accordance with your blueprints. Our equip- 
ment for finishing—machining, grinding and assembling—is complete and modern. 
Estimates gladly submitted. 


REMEMBER RITCO FOR 
Drop and Upset Forgings °* Complete Machining Facilities 
Special Bolts, Nuts and Studs * Milled Body Bolts 


RHODE ISLAND TOOL CO. | 


148 WEST RIVER STREET 
P. O. BOX 1516, PROVIDENCE 1, RHODE ISLAND 


* Serving American Industry Since 1834 * 
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| QMd. THIS IMPORTANT ADVANTAGE — 
---—' PRACTICALLY NO VOLTAGE DROP! 


Contacts that carry maximum currents with a minimum 
voltage drop are only part of the many new advantages you 
get with Bendix-Scintilla* Electrical Connectors. The use of 
“Scinflex” dielectric material, an exclusive new Bendix- 
Scintilla development of outstanding stability, increases 
resistance to flashover and creepage. In temperature extremes, 
from —67° F. to +300° F., performance is remarkable. 
Dielectric strength is never less than 300 volts per mil.. 
Bendix-Scintilla Connectors have fewer parts than any other 
connector on the market —and that means lower maintenance 
costs and better performance. ‘ *TRADEMARK 


Available in all Standard A.N. Contact Configurations. 
Write our Sales Department for detailed information. 


BENDIX “Ge 
SCINTILLA 


1948 MACHINE DESIGN—December, 1948 








you need 


Radio Parts... 


suitable to Volume 
Production...it may 
pay you to:call upon 


the Design 
jd 





Engineers of 
United-Carr and its 


subsidiaries. They 


have helped many 


* CUT costs # 
* SPEED PRODUCTION 


* TURN OUT FINER 
FINISHED PRODUCTS 


UNITED-CARR 
FASTENER Corp. 
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standard feed and automatic tool 
lifter mechanism. Table speeds to 
300 fpm. G. A. Gray Co., Cincin- 
nati. 

STEEL SHEAR. Capacity, %-in. mild 
steel 12 ft long. Low rake or shear 
angle to upper knife gives mini- 
mum twist on narrow sheared 
strips. Light beam shearing gage 
used when shearing to scribed line. 
Will cut %-in. wide strips 10 ft 
long out of 10 gage steel without 
twist. Cincinnati Shaper Co., Cin- 
cinnati. 

BENCH GRINDER. For general tool 
room work. 4-hp unit furnished 
with one coarse, one fine, 6 by %4- 
in. wheel. Adjustable tool rest, 
wheel guards, transparent eye 
shields, and toggle type switch. 
Single-phase, 110-volt, 60-cycle mo- 
tor. Torq Electric Corp., Bedford, 
Ohio. 

DRILLING MACHINE. Belt drive from 
motor to four-speed geared trans- 
mission. Three optional spindle 
speed ranges. Head travel, 24 in.; 
11-inch spindle feed. Table arm and 
table rotate on column. Feed mech- 
anism driven from main driveshaft 
by steel worm and bronze worm 
gear. Sibley Machine & Foundry 
Corp., South Bend, Ind. 


Testing 


CREEP TESTING MAGHINE. For short- 
time, creep-rupture tests at high 
temperatures. Motor-driven screw 
type; automatically holds constant 
loads to 100,000 psi on standard 
0.505-in. diameter specimens at 
temperatures to 2200 F. Chart re- 
corder automatically draws elonga- 
tion versus time curve. Control 
circuit stops machine when speci- 
men ruptures. Baldwin Locomotive 
Works, Philadelphia. 

HARDNESS TESTER. For Rockwell test- 
ing metals and plastics. Cast alu- 
minum body, frictionless spindle, 
positive tripping, and enclosed ele- 
vating screw. Three standard mod- 
els having 8, 12 or 16-inch vertical 
capacities. Clark Instrument Inc., 
Dearborn, Mich. 

VIBRATION TABLE. Handles 1000-lb 
specimens at 600 to 3600 cycles 
per min. Simple harmonic motion 
of table has total amplitude of 
0.124-inch. Clear horizontal surface 
4 by 6 ft will take equipment with 
center of gravity as high as 24 in. 
above table. Vibration produced by 
mechanical oscillator. Automatic 
controls stop main motor if vibra- 
tion reaches 3700 cycles per min., 
if table vibrates laterally, if am- 
plitude exceeds set amount, or if 
lubrication oil pressure fails. Bald- 
win Locomotive Works, Philadel- 
phia. 





U-S-AUTOMATIC CORP. 


SCREW MACHINE PARTS 








"Rely on this 
» trade-mark 
for precision screw 


machine parts. 


BAR CAPACITY 3/64” to 5 1/2” 


More than a hundred automatic 
screw machines are ready to 
make your parts now. 


If your part is small (3/64) 
or large (5 1/2”) we have the 
machines to do the job. We 
also have complete, turret 
lathe, milling machine, grinding 
and heat treating departments. 


Leading manufacturers dep-nd 
on US for their parts production; 
you can, too. 





SEND US YOUR PRINTS TODAY 
WRITE FOR BULLETIN B 





BAR STOCK CAPACITY 
3/64” to 5 1/2” diameter 
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